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Purpose 

Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and pro- 
ceedings, books, patents, theses, and monographs origi- 
nated by the U.S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and re- 
search organizations. Foreign information is obtained 
through the International Energy Agency’s 14-nation 
Energy Technology Data Exchange, the International 
Atomic Energy Agency’s International Nuclear Informa- 
tion System, or nation-to-nation agreements. Please 
note that ERA coverage of nonreport literature is 
limited to that generated by Department of Energy 
activity. 


Scope 

ERAis comprehensive in its subject scope, encompass- 
ing DOE’s research, development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Data Base. The 


current-year records are available on the Integrated 
Technical Information System (ITIS). The entire data- 
base is available through commercial online vendors. 


Availability 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA (regular issues and annual 
indexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (Listis provided on 
the inside back cover.) 


ERAis available to the public on a subscription basis from 
the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. The subscrip- 
tion rate for 24 semimonthly issues is $184.00 for domes- 
tic subscribers and $230.00 for foreign subscribers. A 
single issue costs $27.00, domestic, or $33.75, foreign. 
Cumulative indexes are available from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. The GPO Stock Number is 
061-000-00749-1 for the Volume 14 indexes. 


Managing Editor, Audrey B. Smith 
Technical Editor, Robert W. Rutkowski 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided to 
the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources and 


through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was 
established by the International Energy Agency to pro- 
mote cooperation among members in conducting ap- 
propriate energy-related research and development pro- 
grams through the development of a formal central 
information sharing system. In accomplishing the objec- 
tives of the ETDE, members select, abstract, and index 
relevant research information published in their coun- 
tries in accordance with Exchange standards. OSTI 
serves as the central receiving and processing center for 
this information, which it then disseminates to national 
centers in the participating countries. The following 
countries are currently members of the ETDE: 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


Canada 
Denmark 
Finland 
France 


The International Nuclear Information System (INIS) 
was established to promote the exchange of information 
on nuclear science and technology. Its operation is simi- 
lar to that of the ETDE, with the INIS Secretariat being 
located in Vienna, Austria. Currently, 75 countries and 14 
international organizations are members of INIS. OSTI 
serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the 
agreements to which it is a party, the Office of Scientific 
and Technical Information both receives information 
from the above sources and submits U.S.-produced in- 
formation to them. In addition to materials generated by 
the Department of Energy, this U.S.-produced informa- 
tion is gathered from other government agencies as well 
as under contract with private information processing 
companies. All input is computer processed and entered 
into a database for online retrieval. The database serves 
as well for the production of numerous OSTI publications. 





How To Read A Citation 


The coverage of literature in this publication includes several Sample Citations 
document types, ranging from technical reports to journal 


articles to books. The principal data elements included in these Report 
citations are: (1) 


ae 


1. Abstract number within volume. 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 


2. Report number identification for report-type literature. eee eee ne target ter a te) 
3. Title and subtitle (non-English title may appear in Progress iat se ane, W. roe Vi collaboration. ‘Wisconain 
cient ieeonae D Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by«(15) 
. Author(s). First 10 names in the data record are printed ee a ee ae See siete . scene 00 
3 ae , Number DE89007246. Available from NTIS, PC AO3/MF A0i - 
then “et al. is listed. ay (9)-Gere GPS ben, 
- Author affiliation. Only first one is listed, in parentheses This paper briefly discusses the Wisconsin test facility for storage 


after author(s) © which it applies. cells; results of target tests; the new UHV... 
. Collaboration, if present. 


. Corporate author(s) identifying corporation responsible Report Analytic 
for document. 


. Patent assignee and number for citations of patent 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


documents or applications. like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
. Journal title, volume, and issue for citations of journal (0) perches rat 908. (In rustcn). Tn (> 

articles. physics. Collection. Order Number DE89780060. Available from NTIS 
. Date of publication. If not known, a processing date is (US Sales Only), PC A03/MF A01; INIS. 

in brackets. Kratkie Soobshcheniya po Fizike.; no. 6. 
. Number of pages or page range. SILVER lONS/energy-level transitions; XENON !ONS/energy- 
. Language of document if non-English. level transitions; CORRELATIONS; D STATES; E STATES:..: 
. Monograph title if citation is an analytic (part, chapter, 

or paper) of a larger monograph. Journal Article 
. Publisher’s name and location for documents pub- 

lished by a corporate or commercial source. 19055 A theoretical and experimental investigation of long- 
. Sponsoring organization. pulse, electron-beam-produced rare gas plasmas. Brake, M.L.; 
. Contract or grant number. Repetti, T.E. (Energy Beam Interaction Lab. of the Dept. of Nucleai 


. Secondary identifying number; may be a conference Engineering, Univ. of Michigan, Ann Arbor, MI (US)). /EEE (Institute 


number and Electronics Engineers) T . Ie on Pare (>) 
; Science (USA), 16(5): 581-589 (Oct 1988). (CONF-881020-: Sympo- 


. Conference title, location, and date, if applicable. a 7 
newer sium on radiation physics, Sao Paulo, Brazil, October 3, 1988). 


: , oe m m 
ee ae pe oe — number oe Visible emission spectroscopy (380-650 nm) has been performed 
a ee - ee on intense, electron beam (1 kA, 300 ns, 300 kV) produced Ar, Kr... 


"TI" prefix is valid only at OSTI. 

. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 18045 


Patent 


Polarization of fast particle beams by collisional 
. Drop note or explanatory statement. pumping. Stearns, J.W. To Dept. of Energy, Washington, DC. USA 
. Abstract. Patent 4,724,117. 9 Feb 1988. Filed date 19 Oct 1984. vp. Available 
. Subject descriptors. Listed only if no abstract or only a and Trademark Office, Box 9, Washington, DC 20232. 
brief statement is included. A method for polarizing a fast beam of particles by collisional 
pumping, comprising the steps of generating a beam... 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanumeric 
identifier at the beginning of a citation, is available from 
the sources listed in the citation (see example of element 
20 on page iii). Often the sources are listed as abbrevia- 
tions. Corresponding addresses are provided at right 
from which documents with these abbreviations may be 
ordered. When "OSTI" is given, DOE and DOE contrac- 
tors may order these documents from OSTI. (How- 
ever, check with your library or information organization 
which may require that orders go through them to OSTI.) 
The public should order from NTIS or from one of the 
other agencies listed in the citation. To expedite process- 
ing, an order form is provided in the back of this publica- 
tion. NOTE: The order numbers provide quicker access 
for report ordering. Use the order number where pos- 
sible. 


TO OBTAIN NON-REPORT LITERATURE 


Non-report literature generally is available from the 
commercial publisher or corporation listed in the citation. 
These documents may also be available for loan from 
local libraries. First, check with the local library. Other 
sources of information are: 


Journal articles Chemical Abstracts Service Source Index 
(CASSI) tells which libraries, both U.S. and foreign, contain a 
journal and the available years. Ulrich’s International Periodi- 
cals Directory contains information on the journal and its 
publisher. For librarians, another source of information is On- 
Line Computer Library Center (OCLC), for interlibrary loans. 


Books, conferences, and monographs The source for these 
publications is the publisher or the originating society, organi- 
zation, or institution. DOE-supported conferences and individ- 
ual papers reporting DOE-supported research may be avail- 
able as reports from OSTI. 


Foreign material The Linda Hall Library is an excellent source 
of foreign materials. For translations of foreign language mate- 
rial, contact the Library of Congress National Translation Center. 
For material difficult to locate, check with the British Library 
Document Supply Centre. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


On-Line Computer Library Center 
6565 Frantz Road 

Dublin, OH 43107-0702 
614-764-6000 


Linda Hall Library 
5109 Cherry Street 
Kansas City, MO 64110 
816-363-4600 


Library of Congress 
National Translation Center 
Washington, D.C. 20540 
202-707-0100 


British Library Document 
Supply Centre 

Boston Spa, Weatherby 

West Yorkshire 

LS23 7BQ 

United Kingdom 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions of 


entries in these indexes follow. 


Corporate Author index 

The corporation, organization, or institution responsible 
for the issuance of the document is listed in this index. 
The entries are arranged alphabetically and provide the 
title and citation number of the reference. For example, 
the listing for the "Report" sample citation would appear 
as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and citation 
number; for secondary and other names, a cross-refer- 
ence is given to the primary author name where the full 
index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned to 
each record by indexing professionals. A secondary or 
qualifier term is used where necessary to describe mate- 
rials, objects, and processes. Document titles may be 
enhanced with additional informative phrases where 
necessary. An excerpt from this index appears at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alphanumeri- 
cal identifier of the report. Patent documents and confer- 
ences are included for convenience. Each entry lists the 
citation number, the source of availability of the docu- 
ment, an indicator of presence at a GPO depository 
library, order number, and distribution category. A typical 
entry is: 


DOE/ER/40438— 


T1 15:18494 NTIS, PC A03/MF A01 - OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG0O2-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 
15:17641 DOE/ER/60664—1 


E 1.99: DE89007246 MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 39 first- - 
level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 30 Properties and Composition 08 HYDROGEN 


03 
04 
05 
06 
08 
09 
10 


20 
30 


40 
50 


60 
70 


02 


03 
04 
05 
06 
07 


08 
09 
10 
20 


30 
50 


02 
03 


04 
05 
06 


07 
08 
10 
20 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


40 
04 
02 


03 
04 


05 
06 
07 
08 


09 
10 
20 
30 


40 


05 
01 


04 
05 
07 


08 
09 


10 
20 
30 
40 
50 
60 
07 
01 
02 
03 
04 


05 


Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and Proper- 
ties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


01 
02 


04 


05 
07 
08 
09 
10 
20 
30 


09 
07 
08 
09 
10 
20 
30 


40 


50 
60 
70 
80 
90 


10 
02 
03 
04 
05 


06 
07 


08 
09 
10 
20 


13 
01 
02 


03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and Meteo- 
rology 

Plant Design and Operation 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 


vi 





Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 

Resources and Availability 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and Concen- 
trators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 
Resources and Availability 
(Climatology) 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Wind Energy Engineering 
Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or Un- 
moderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and Distribu- 
tion 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and Com- 
mercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and Fore- 
casting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY CONVER- 
SION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND UTILI- 

ZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public Reia- 
tions 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on Instru- 
ment Components, Instru- 
ments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NA- 

TIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL SCI- 

ENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 


02 
03 


04 
50 
51 
52 
53 
54 
65 


10 
11 


Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 

Fluid Physics 

High Energy Physics 

Particle Interactions and 
Properties—Experimental 

Particle Interactions and 
Properties—Theoretical 

Particle Invariance Principles 
and Symmetries 

Field Theory 


PHYSICS II 
Nuclear Physics 
Experimental Techniques 


12-20 Nuclear Properties and 


30 
40 


50 
60 
61 
70 


70 
01 
02 


99 


01 
02 
03 
04 


Reactions 

Nuclear Theory 

Radiation and Shielding 
Physics 

Medical Physics 

Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 


FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND MISCELLA- 
NEOUS 

Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





Alphabetical Listing of Categories 


ADVANCED PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND PEAT 

DIRECT ENERGY CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZA- 
TION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 

ENGINEERING 


54 
20 


70 
99 


58 
15 
57 
13 
08 
44 
07 


36 
45 


ENVIRONMENTAL SCIENCES 

FOSSIL-FUELED POWER 
PLANTS 

FUSION ENERGY 

GENERAL AND MISCELLANE- 
OUS 

GEOSCIENCES 

GEOTHERMAL ENERGY 

HEALTH AND SAFETY 

HYDRO ENERGY 

HYDROGEN 

INSTRUMENTATION 

ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 

MATERIALS 

MILITARY TECHNOLOGY, 
WEAPONRY, AND NATIONAL 
DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER PLANTS 

NUCLEAR REACTOR TECHNOL- 
OGY 

OIL SHALES AND TAR SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS | 

PHYSICS II 

POWER TRANSMISSION AND 
DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 


38348 (DOE/FE-0192P) Comprehensive report to 
Congress: Clean Coal Technology Program: Advanced Coal 
Conversion Process demonstration: A project proposed by 
Western Energy Company. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Jul 1990. 25p. Sponsored by U.S. 
DOE Fossil Energy. Order Number DE900135§9. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A project is described which will demonstrate an innovative tech- 
nology to enhance the thermal and environmental value of low-rank 
subbituminous and lignite coals. This technology consists of sup- 
plying raw coal to a first-stage, vibratory fluidized-bed reactor, 
which removes loosely held water from the coal. The coal then en- 
ters a second-stage, vibratory fluidized-bed reactor, where tightly 
held (chemically bound) water, carboxyl groups, and volatile sulfur 
compounds are removed. The coal is then cooled in a vibratory 
fluidized-bed cooler. Coal exiting from the cooler is transported 
through vibrating screens and fluidized-bed separators for removal 
of pyritic sulfur and ash-forming minerals. Low-rank western coals 
normally contain 25 to 55% moisture and 0.5 to 1.5% sulfur, and 
have heating values of 5500 to 9000 Btu/lb. The net result of 
WECo's Advanced Coal Conversion Process is that such coals will 
be upgraded. Moisture content will be reduced to as low as 1%, 
sulfur content will be reduced to as low as 0.3%, and the heating 
value will be increased to about 12,000 Btu/lb. 4 figs. 


38349 (DOE/PC/72007-T11) Ultra-fine coal characterize- 
tion: 11th Quarterly report, September 1, 1986—-November 30, 
1986. Smit, F.J.; Baltich, L.K.; Odekirk, J.R. AMAX Research and 
Development Center, Golden, CO (USA). 30 Apr 1987. 34p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
84PC72007. Order Number DE90009211. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Research continued during the quarter to relate the beneficiation 
characteristics of nine ultra-fine coals to the mineral-matter libera- 
tion and other bulk properties of the coals. In particular, a 
two-parameter first-order kinetic equation was found to model the 
time-recovery relationships during froth flotation and could be used 
to distinguish between effects of changing coal properties and op- 
erating conditions. Microscopic examinations were also completed 
during the quarter to quantify the maceral content and mineral- 
matter associations in Sunnyside bituminous, Anderson 
subbituminous and Beulah-Zap lignite coals from the Western 
States. Washability tests to determine mineral-matter liberation dur- 
ing ultra-fine grinding of Upper Freeport coal were also finished. 
The 1.40 specific-gravity float from the 20-micrometer x 0 coal con- 
tained 2.11% ash and 0.04% pyritic sulfur compared to 9.48% ash 
and 0.82% pyritic sulfur in the original washed coal. 7 refs., 8 tabs. 


38350 (DOE/PC/72007-T12) Ultra-fine coal characteriza- 
tion: 12th progress report. Smit, F.J. AMAX Research and 
Development Center, Golden, CO (USA). 29 Feb 1988. 20p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
84PC72007. Order Number DE90009052. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Research continued on this program to relate beneficiation char- 
acteristics of ultra-fine coals to the mineral-matter liberation and 
bulk properties of the coals. Washability tests are reported here 
which quantify mineral-matter liberation during ultra-fine grinding of 
Pittsburgh, Pocahontas No. 3, Sunnyside, Anderson and Beulah- 
Zap coals. The first three are bituminous coals from Pennsylvania, 
West Virginia and Utah, respectively, and the last two are a subbi- 
tuminous coal from the Powder River area of Wyoming and a 
lignite coal from North Dakota. 4 refs., 5 tabs. 


38351 (DOE/PC/72007-T13) Ultra-fine coal characteriza- 
tion: 10th quarterly report, June 1, 1986—-August 31, 1986. 
Smit, F.J.; Baltich, L.K. AMAX Research and Development Center, 
Golden, CO (USA). 12 Mar 1987. 31p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-84PC72007. Order Number 
DE90009051. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Research continued during the quarter to relate the beneficiation 
characteristics of ultra-fine coal to the mineral-matter liberation and 
the bulk properties of the coal. In particular, the application of ki- 
netic model equations to time-recovery data from batch flotation 
was studied. The bulk properties of three western coals were also 
determined. The three coals were Sunnyside bituminous coal from 
Utah, Anderson subbituminous coal from the Powder River Basin 
of Wyoming and Beulah-Zap lignite coal from North Dakota. These 
coals compiete the set of nine coals to be characterized. 5 refs., 9 
tabs. 


38352 (DOE/PC/88881-T5) [Engineering development of 
advanced physical fine coal cleaning technology: Froth flota- 
tion]: Quarterly technical progress report No. 5, October 
1—December 31, 1989. ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(USA). [1990]. 118p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC22-88PC88881. Order Number DE90008828. Available 
from NTIS, PC AO6/MF A01 - OSTI. 

The Department of Energy (DOE) awarded a contract entitled 
“Engineering Development of Advanced Physical Fine Coal Clean- 
ing Technology — Froth Flotation,” to ICF Kaiser Engineers with the 
following team members, Ohio Coal Development Office, Babcock 
and Wilcox, Consolidation Coal Company, Eimco Process Equip- 
ment Company, Illinois State Geological Survey and Virginia 
Polytechnic institute and State University. The overall project scope 
of the engineering development project is to conceptually develop 
a commercial flowsheet to maximize pyritic sulfur reduction at prac- 
tical energy recovery values. This is being accomplished by 
utilizing the basic research data on the surface properties of coal, 
mineral matter and pyrite obtained from the Coal Surface Control 
for Advanced Fine Coal Flotation Project, to develop this concep- 
tual flowsheet. In addition to actual bench scale testing, other unit 
operations from other industries processing fine material will be re- 
viewed for potential application and incorporated into the design if 
appropriate. This report describes progress on the unit operation 
design and process performance data required to (1) reduce or 
eliminate the technical and engineering uncertainties of the prelimi- 
nary 20TPH advanced location semi-works plant and (2) design, 
build and operate a 2-3 TPH advanced flotation POC module; raw 
coal characterization; advanced flotation round robin; bench scaie 
process testing; and component and unit operations development. 
8 refs., 18 figs., 5 tabs. 


38353 (DOE/PC/88881—-T6) Engineering development of ad- 
vanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 6, January 1, 
1990-—March 31, 1990. ICF Kaiser Engineers, Inc., Pittsburgh, PA 
(USA). [1990]. 87p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC22-88PC88881. Order Number DE90013054. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The overall project scope of the engineering development project 
is to conceptually develop a commercial flowsheet to maximize 
pyritic sulfur reduction at practical energy recovery values. This is 
being accomplished by utilizing the basic research data on the sur- 
face properties of coal, mineral matter and pyrite obtained from the 
Coal Surface Control for Advanced Fine Coal Flotation Project, to 
develop this conceptual flowsheet. The conceptual flowsheet must 
be examined to identify critical areas that need additional design 
data. This data will then be developed using batch and semicontin- 
uous bench scale testing. In addition to actual bench scale testing, 
other unit operations from other industries processing fine material 
will be reviewed for potential application and incorporated into the 
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design if appropriate. The conceptual flowsheet will be revised 
based on the results of the bench scale testing and areas will be 
identified that need further larger scale design data verification, to 
prove out the design. The proof of concept will be accomplished by 
designing, constructing, operations and testing a 2-3 ton per hour 
proof-of-concept plant. This plant will be designed for continuous 
operation and will include two consecutive 5 days, 24 hour per day 
runs on each of the three test coals to demonstrate process perfor- 
mance on a commercial basis. The data from the basic research 
on coal surfaces, bench scale testing and proof-of-concept scale 
testing will be utilized to design a final conceptual flowsheet. 
Progress is discussed. 2 refs., 32 figs., 25 tabs. 


38354 (DOE/PC/88883-T5) Development of the Electroa- 
coustic Dewatering (EAD) process for fine/ultrafine coal: Fifth 
quarterly progress report, period ending December 31, 1989. 
Jirjis, B.F. (Battelle, Columbus, OH (USA)); Senapati, N.; Menton, 
R.; Hsieh, P.; Chauhan, S.P.; Chiang, S.H.; Cheng, Y.S. Battelle, 
Columbus, OH (USA). 13 Mar 1990. 41p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-88PC88883. Order Number 
DE90009024. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Battelle, in cooperation with the Electric Power Research Institute 
(EPRI), CQ, Inc., Ashbrook-Simon-Hartley (ASH), Lewis Corpora- 
tion, and Professor S. H. Chiang of the University of Pittsburgh, is 
developing an advanced process for the dewatering of fine and 
ultrafine coals. The advanced process, called Electroacoustic De- 
watering (EAD), capitalizes on the adaption of synergistic effects of 
electric and acoustic fields to commercial coal dewatering systems, 
such as belt filter presses include: validation of the expected tech- 
nical feasibility and energy conservatiorn/economic benefits of the 
EAD process as applied to fine (-100 mesh) and ultrafine (-325 
mesh) coal; and data acquisition from a continuous, process re- 
search unit (PRU) in order to conduct a reliable economic analysis 
and to design commercial EAD filters as well as to promote adap- 
tation of the process by the coal preparation industry. 


38355 (IEACR-23) Lignite upgrading. Couch, G.R. IEA Coal 
Research, London (UK). @May 1990. 66p. Sponsored by Interna- 
tional Energy Agency. Available from IEA Coal Research, 14-15 
Lower Grosvenor Place, London, SW1W OEX, England. 

This report covers the main processes for beneficiation, including 
drying and mineral matter removal, and of thermal upgrading. Pos- 
sible products include: a cleaner fuel from which ash has been 
removed; a fuel with a higher specific energy or calorific value be- 
cause of removal of water and/or ash; high-grade briquettes; dried 
powder; lignite-water slurries; syngas; substitute natural gas 
(SNG); liquid fuels and/or chemicals. Lignite is used mainly for 
minemouth power generation. It is generally regarded as uneco- 
nomic to transport over long distances because of the high 
moisture content and hence low specific energy content. Precau- 
tions must be taken to prevent spontaneous combustion. One of 
the key questions is whether lignite can be upgraded into a form of 
energy which is economically transportable other than by power 
line. This could either be a more energy-dense solid fuel for a re- 
mote power station or it could involve the use of the energy in 
another form. Various possibilities are being actively investigated. 
There is a group of processes involving the removal of inerts, min- 
eral matter and water, but which leave the carbonaceous material 
unchanged. There are also processes which involve thermal up- 
grading where there may be evolution of oxygenated compounds 
and of some volatiles, resulting in an increased dmmf heating 
value of the coal. 140 refs., 50 figs., 19 tabs. 


38356 (PB-90-867672/XAB) Dewatering: Coal and mineral 
processing. January 1970-March 1990 (A Bibliography from 
the COMPENDEX data base). Report for January 1970-March 
1990. National Technical Information Service, Springfield, VA 
(USA). May 1990. 77p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the technology of 
dewatering. Included is coverage of techniques, processes, and 
evaluations applied to coal processing, coal slurry preparation, ash 
treatments, and processing of other mineral ores. Mechanical de- 
vices, heating devices, filtering techniques, air drying, the use of 
surfactants and flocculants, and design techniques in dewatering 
systems are discussed. Dewatering of peats, sewage sludges, and 
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industrial sludges are referenced in related published bibliogra- 
phies. (Contains 173 citations fully indexed and including a title 
list.) 
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Refer also to citation(s) 38388, 38392, 38393, 38431, 39123, 
39126, 39196, 39335 


38357 (CONF-900546—12) Interface effects and fracture in 
Nicalon/SIC composites. Lowden, R.A. Oak Ridge National Lab., 
TN (USA). [1990]. 18p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC05-840R21400. From 4. conference on fossil en- 
ergy materials; Oak Ridge, TN (USA); 15-17 May 1990. Order 
Number DE90012925. Available from NTIS, PC AO3/MF A011 - 
OSTI; GPO Dep. 

Thin coatings deposited on ceramic fibers prior to densification 
employing chemical vapor infiltration techniques have been used to 
limit fiber-matrix bonding. This has resulted in improvements in 
strength and toughness for Nicalon® fiber-reinforced/SiC matrix 
composites. The properties of the composites are influenced by the 
thickness of the graphite carbon interlayer. Matrix cracking, work of 
fracture, and ultimate strength are controlled by the nature of the 
interface. Interfacial forces were measured utilizing the indentation 
method in which a standard microhardness indentor is used to 
push on fibers embedded in the ceramic matrix. Correlations be- 
tween interfacial phenomena and observed mechanical behavior 
have been made. 30 refs., 6 figs., 1 tab. 


38358 (CONF-900736-2) An initial comparison between 
two 3-D X-ray ct algorithms for characterizing ceramic materi 
als. Rizo, P. (Argonne National Lab., iL (USA)); Ellingson, W.A. 
Argonne National Lab., IL (USA). Jun 1990. 6p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract W-31109-ENG-38. From Con- 
ference on nondestructive evaluation of modern ceramics; 
Columbus, OH (USA); 9-12 Jul 1990. Order Number DE90013656. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The objective of using an x-ray tomographic instrument for any 
application is to view a cross-sectional image of an object by 
noninvasive, nondestructive means in order to detect density varia- 
tions, inclusions etc. Because ceramic materials, in general, have 
low fracture toughness, single tomographic images of an object are 
likely not to provide the information necessary for predicting failure 
of complex objects such as turbo charger rotors, valves, scrolls 
and other typical structural ceramic components. Tomographic 
imaging using 3-D systems becomes a solution for total ceramic 
object interrogation provided that algorithms can be developed 
which do not introduce significant artifacts which could lead to false 
interpretations or geometric distortion. In addition, because of the 
necessity in ceramics to detect small features, the source of x-rays 
needs to be very small, to allow geometric magnification, now 
achievable by use of state-of-art microfocus systems. The purpose 
of this paper is to present an initial comparison of image recon- 
structions on ceramic parts using a 3-D tomography system using 
two different 3-D reconstruction algorithms. We will stress mainly 
differences in density measurements as opposed to geometrical 
measurements. 7 refs., 7 figs. 


38359 (CRIE-W-89007) High intensity cleaning for porous 
ceramic filter in hot coal gas cleaning: Cleaning effect in hot 
coal gas and simulation of changes of face velocity and pres- 
sure loss. Ito, Shigeo; Tanaka, Takashi. Central Research Inst. of 
Electric Power Industry, Tokyo (Japan). Sep 1989. 34p. (In Japan- 
ese). Order Number DE90505552. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

The effect of high intensity cleaning for a porous ceramic filter on 
hot coal gas cleaning was examined by hot coal gas tests. The 
high intensity cleaning was effective under high temeprature/high 
pressure conditions, however, because the cleaning effect de- 
pended on a reverse frow rate, it was necessary to ensure the 
large reverse flow rate for effective cleaning. Because a high filter- 
ation rate also diminished the cleaning effect, the optimum design 
of the filteration rate was required for filter units. In a large scale fil- 
ter unit with separated filtering chambers, because of sequential 





high intensity cleaning for chambers, the filteration rate in a cham- 
ber just after cleaning was supposed to exceed remarkably a rated 
value by concentrated gas. A simulation program was hence devel- 
oped to estimate the changes of a pressure loss and filteration rate 
during cleaning and the optimum number of chambers and a 
cleaning schedule were examined through the simulation. 5 refs., 
21 figs., 1 tab. 


38360 (CRIE-W-—89009) Computer analysis on two stage 
entrained bed coal gasifier: Characteristics of a 2T/D gasifier 
at varying coal feed rate. Mikami, Toshio; Hara, Saburo; Inumaru, 
Jun; Hamamatsu, Teruhide. Central Research Inst. of Electric 
Power Industry, Tokyo (Japan). Sep 1989. 40p. (In Japanese). Or- 
der Number DE90505550. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The coal feed ratio to a combustor and reductor section was an- 
alytically evaluated by the computer simulation of gasificating 
reaction, before the test of the 2T/D coal gasifier. As a gas temper- 
ature in the combustor section was kept constantly by holding a 
required secondary air rate as well as the low coal feed ratio, a 
high cold gas efficiency and calorific value were expected, although 
a circulating char flow rate was increased. To gasify high ash fu- 
sion temperature coal efficiently, it was necessary to keep a high 
combustor temperature as well as the low coal feed rate and con- 
stant entire air feed rate to the gasifier, however, because of a 
large heat loss through the wall of the small scale 2T/D gasifier, no 
higher combustor temperature was expected. As a result, the con- 
siderable enhancement of a gasification performance was expected 
at the low coal feed ratio, as stable char circulation and stable slag 
discharge were attained. 4 refs., 17 figs., 2 tabs. 


38361 (CRIE-W-89010) Development of a LBG combustor 
(Part 3): Experimental evaluation of a LBG combustor using 
bypass air. Nakata, Toshihiko; Sato, Mikio; Ninomiya, Toru; Ya- 
mauchi, Koji; Fukazawa, Mamoru; Abe, Toshio; Ishikawa, Hiroshi; 
Mandai, Shigemi; Sato, Nobuo; Mikata, Kenji. Central Research 
Inst. of Electric Power Industry, Tokyo (Japan). Oct 1989. 29p. (in 
Japanese). Order Number DE90505551. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The LBG combustor with a bypass air valve for a 150MW, 1,300 
° C class gas turbine was tested at an atmospheric pressure to ex- 
amine the combustion characteristics and NO , emission of coal 
gasified fuel. On the combustion characteristics, an excellent stable 
combustion efficiency of 99.6% was achieved even for extremely 
low grade fuel of 650kcal/m ° in calorific value. Because CO emis- 
sion was strongly affected by the air ratio in a primary combustion 
zone, its concentration was remarkably reduced with the air ratio in 
the combustor optimized by a bypass valve. Because ammonia 
conversion to NO x was also strongly affected by the primary air 
ratio, it was minimized with the primary air ratio of nearly 0.4 opti- 
mized by the bypass valve under a rated condition. As a result, the 
bypass valve was extremely effective in reducing fuel NO , and 
CO emission concentration under lower load conditions. 6 refs., 21 
figs., 2 tabs. 


38362 (DOE/MC/11076-2842) Western Research institute 
quarterly technical progress report, January-March 1990. 
Western Research Inst., Laramie, WY (USA). May 1990. 22p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE90009654. Available from NTIS, PC 
A03/MF A01 - OSTI. 

Research on oil shales, oil sands, and coal from the Western 
Research Institute are briefly discussed. Topics include chemical 
and physical characterization, processing, product characterization, 
environmental studies, waste characterization, geochemistry, and 
combustion. 1 tab. (CBS) 


38363 (DOE/MC/21335—2823-Vol.2) Performance analysis of 
!@ screenless (counter-current) Granular Bed Filter on a 
subpllot-scale PFBC [pressurized fluidized-bed combustor], 
‘Volume 2: Final report. Wilson, K.B.; Haas, J.C. Combustion 
Power Co., Inc., Menlo Park, CA (USA). Oct 1989. 199p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
84MC21335. Order Number DE90000487. Available from NTIS, PC 
A10/MF A01 - OSTI; GPO Dep. 
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The US Department of Energy sponsored this to de- 
velop and test the Granular Bed Filter (GBF) as part of the overall 
program to develop coal-fired, pressurized fluidized-bed combus- 


‘tors to be used in combined-cycle power generating systems. In 


these systems a portion of the electricity is generated using a gas 
turbine driven by the high-temperature, high-pressure combustion 
gas. A hot gas cleanup train, such as the Granular Bed Filter, must 
be installed before the gas turbine to prevent erosion of turbine 
materials and deposition of particulate within the turbine. Meeting 
New Source Performance Standards (NSPS) with this filter is also 
required to eliminate need for post-turbine particulate removal. 
Furthermore, it has also been shown that alkali (sodium and potas- 
sium) in trace amounts can harm gas turbine materials. The GBF 
was evaluated for removal of these contaminants. The purpose of 
this work was to obtain information on the operational and eco- 
nomic feasibility of the Granular Bed Filter when applied to a 
pressurized fluidized-bed combustor (PFBC) as a _high- 
temperature, high-pressure particle control device. In this program, 
experimental data was obtained on the design and operational life 
of critical components, an experimental sequence was conducted 
on a subpilot-scale GBF test module, and an update of a 
commercial-scale design was completed based on experimental 
data. Results are discussed. 60 figs., 23 tabs. 


38364 (DOE/PC/70028-T12) improved catalysts for liquid 
hydrocarbon fuels from syngas: Final technical progress 
report. Union Carbide Corp., Tarrytown, NY (USA). Tarrytown Tech- 
nical Center. [1990]. 196p. ed by U.S. DOE Fossil Energy 
DOE Contract AC22-84PC70C028. Order Number DE90011510. 
Available from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

Commercial Fischer-Tropsch (F-T) processes are limited by defi- 
ciencies intrinsic to the metal catalysts used (Fe and Co). These 
are (1) the predominance of normal paraffins in the product, (2) a 
small liquid motor fuel fraction formed in the total product, and (3) 
the formation of oxygenated compounds which cause separation 
and corrosion problems. Research was undertaken to identify 
molecular sieve candidates that showed improved F-T performance 
in conjunction with conventional F-T catalyst base metals (Fe and 
Co). That work identified a few outstanding candidates that pro- 
vided significantly better yields and product quality and, in addition, 
exhibited improved catalyst stability when compared with currently 
available commercial catalysts. This program was initiated to 
capitalize upon the leads generated by the previous work. The ob- 
jective included a demonstration of the economic value of a 
combined catalyst process system. 23 figs., 14 tabs. 


38365 (DOE/PC/79921-T7) Pore structure and reactivity 
changes in hot coal gas desulfurization sorbents: Technical 
progress report, January-March 1990. Sotirchos, S.V. Rochester 
Univ., NY (USA). Dept. of Chemical Engineering. Apr 1990. 22p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87PC79921. Order Number DE90010974. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A research program of mostly experimental work is proposed for 
the study of the evolution of the reactivity, intraparticle diffusivity, 
and pore size distribution of metal/metal oxide based sorbents 
used for coal gas desulfurization with the extent of solid conversion 
and sorbent use (repeated adsorption/regeneration cycles). Iron ox- 
ide, zinc oxide, and copper/copper oxide based sorbents will 
chiefly be used in our studies, and emphasis will be placed both on 
desulfurization and sorbent regeneration. The program will consist 
of the following tasks: (1) experimental studies: conversion vs. 
time studies during sulfidation and regeneration, pore structure 
evolution studies during sulfidation and regeneration, and effective 
diffusivity measurements. (2) theoretical studies: modification of 
random pore or grain models for gas-solid reactions with solid 
product for application to hot coal-gas desulfurization, and develop- 
ment of mathematical models for fixed bed desulfurization reactors. 
10 refs., 8 figs. 


38366 (DOE/PC/79928-T8) Solid superacids as coal lique- 
faction catalysts: Quarterly report, October 1989—January 
1990. Tierney, J.W.; Wender, |. Pittsburgh Univ., PA (USA). Dept. 
of Chemical and Petroleum Engineering. 26 Feb 1990. 9p. 
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Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87PC79928. Order Number DE90009021. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

In this quarter, with the objective of determining the efficacy of 
solid superacids in direct coal liquefaction reactions, work contin- 
ued with the preparation of solid superacids, particularly those of 
iron (Fe23-SO42-) and tin (SnO2-SO,4?-) using various methods of 
preparation. These oxides of iron and tin were characterized by a 
number of techniques such as XRD, BET surface area, thermal 
analyses and electron microscopy. The activities of some of the ion 
oxide and tin oxide superacids were then assessed by using them 
as catalysts in small concentrations in direct coal liquefaction reac- 
tions carried out in a 300 cc stirred batch autoclave. 3 figs., 2 tabs. 


38367 (DOE/PC/88802-T4) Exploratory coprocessing re- 
search: Quarterly report No. 5 September 1, 1989 to November 
30, 1989. Hirschon, A.S.; Tse, D.T.; Malhotra, R.; McMillen, D.F.; 
Ross, D.S. SRI International, Menlo Park, CA (USA). Feb 1990. 
13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
88PC88802. Order Number DE90008844. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The objectives of this project are to: study the scope of hy- 
drothermal pretreatment of coal on subsequent conversion; identify 
and study the chemical or physical causes of this effect; and at- 
tempt to elucidate the chemistry responsible for any coal-resid 
synergisms. This quarter we designed and constructed a small 
reactor unit utilizing a shaker assembly designed to use small re- 
action bombs (approximately 43 mL volume). We expect this unit 
will provide substantially improved reaction time and temperature 
control. We have conducted studies on the changes in Argonne 
Premium samples of Wyodak coal following 30 min treatment in liq- 
uid water at autogenous pressures at 150°, 250°, and 350°C. The 
volatility patterns of the coal tars evolved were recorded using 
pyrolysis-field ionization mass spectrometry py-FIMS, and in all 
cases the ultimate tar yields were 25%-30% of the starting coal on 
a mass basis. There were small changes following the 250° pre- 
treatment, but major effects were seen in the 350° work. Tar 
quantities remained unchanged, but the volatilities increased sub- 
stantially. Control runs with no water showed some thermal effect, 
but the net effect from the presence of liquid water was clearly evi- 
dent. The 350° treatment brought about a 30% loss of oxygen. 
The change corresponded to loss of the elements of water, al- 
though loss of “OH” seemed to fit the analytical data somewhat 
better. The water loss takes place both in the presence and in the 
absence of added water. 8 refs., 2 figs., 1 tab. 


38368 (DOE/PC/88810-5) Development of analytical proce- 
dures for coprocessing: Quarterly technical progress report, 
October 1—-December 31, 1989. Vogh, J.W.; Anderson, R.P. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). Feb 1990. 18p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-88PC88810. Order Number DE90010919. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Coprocessing products have been prepared from Maya crude 
residue and Illinois No. 6 coal over a range of reactant ratios. 
These are being analyzed to provide both detailed knowledge of 
the composition of these products and to determine the extent to 
which the products originate from the residue or coal. The reaction 
compositions and conditions have been described in previous re- 
ports. Fraction from these coprocessing preparations have been 
further processed by liquid chromatographic methods to produce 
narrow cuts of the hydrocarbon classes. Several of the saturate hy- 
drocarbon fractions have been analyzed by mass spectrometry for 
cycloalkyl ring number distribution. Carbon isotope ratio values 
have been determined for all of the major fractions produced from 
the distillates and for all of the saturate and aromatic hydrocarbon 
subfractions produced from the neutral fractions. Acid fractions 
have been examined by non-aqueous titration and gas chromatog- 
raphy — mass spectrometry analysis. 3 figs., 9 tabs. 


38369 (DOE/PC/88814-T5) Fundamental studies of retro- 
grade reactions in direct liquefaction: Sixth quarterly report, 
January 1—March 31, 1990. Serio, M.A.; Solomon, P.R.; Kroo, E.; 
Charpenay, S.; Bassilakis, R. Advanced Fuel Research, Inc., East 
Hartford, CT (USA). [1990]. 36p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-88PC88814. Order Number 
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DE90012519. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


The goal of this program is to elucidate and model! the retro- 
grade reaction chemistry in direct coal liquefaction through the 
application of experimental techniques and theoretical models to 
understand and predict coal reaction behavior. The program will in- 
clude studies of bond-breaking reactions. This Quarter, we tried 
several solvent combinations to effect separation by fractional pre- 
cipitation of the lower MW fraction from the poly (4-allylphenol) 
preparation. Addition of ether to a methanol solution gave a filter- 
able precipitate. This combination was used with 2 g of the 
polymer. Fractional precipitation yielded enrichment of the lower 
MW portion although complete separation of this lower MW portion 
was not achieved. FIMS analysis of the lower MW enriched sample 
gave a spectrum virtually indistinguishable from the previous 
poly(4-allylphenol) preparation, with the exception that the peak 
due to phenol itself was substantially more intense in the phenol- 
terminated sample. TG-FTIR analysis of the lower MW enriched 
sample was also completed. The product workup was completed 
for the experiments in mixed solvent (50/50 DHP/P) at 400°C, 30 
min with all three coals. A second group of ion-exchanged samples 
were prepared for each of the three coals under anaerobic condi- 
tions. Liquefaction experiments at short times have now been 
completed for all the coals. These were done in pure DHP. Work 
continued on using the AFR FG-DVC liquefaction model to predict 
results of the experiments on coals and modified coals. Data on 
pyrolysis and liquefaction yields were further analyzed to establish 
the relationships between gas evolution and liquids formation dur- 
ing pyrolysis and liquefaction. 21 figs., 3 tabs. 


38370 (DOE/PC/88816-T3) Use of ultrasound for enhanced 
direct coal liquefaction: Quarterly technical progress report, 
October-December 1989. Bendale, P.G. (Viking Systems Interna- 
tional, Pittsburgh, PA (USA)); Tierney, J.W.; Wender, |. Viking 
Systems International, Pittsburgh, PA (USA). [1989]. 9p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-88PC88816. Or- 
der Number DE90009019. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The objective of this project is to investigate whether high- inten- 
sity ultrasound is capable of inducing coal liquefaction under mild 
conditions of temperature and pressure in the presence of a sol- 
vent and in the presence or absence of a liquefaction catalyst. The 
role of high-intensity ultrasound in effective dispersion of solids 
and/or activation of catalyst will also be investigated using an ap- 
propriate liquefaction catalyst. The study is being conducted in two 
parts. In the first part, model compounds are being subjected to 
high-intensity ultrasound to determine if any chemical bonds are 
broken under the action of ultrasound. In the second part of the 
study, the effect of ultrasound on both catalyzed and noncatalyzed 
coal liquefaction will be determined. Two coals (sub-bituminous and 
bituminous) will be studied using an appropriate hydrogen donor 
solvent and molybdenum sulfide as catalyst. 4 refs., 2 tabs. 


38371 (DOE/PC/88818-T1) Two-stage, close coupled cat- 
alytic liquefaction of coal: Fifth quarterly report, 1 October-—31 
December 1989. Comolli, A.G.; Johanson, E.S.; Panvelker, S.V.; 
Popper, G.A.; Smith, 17.0. Hydrocarbon Research, _ Inc., 
Lawrenceville, NJ (USA). Mar 1990. 29p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-88PC88818. Order Number 
DE90013056. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

During the fourth quarter of 1989, test programs were carried out 
in the microautoclave and in the continuous two-stage bench unit. 
Modelling experiments using recycle solvents, first and second 
stage residual oils and recovered catalyst provided new insights 
into two-stage catalytic processing. Additional laboratory support 
was performed in the areas of catalyst presulfiding, (a new presul- 
fiding agent, TNPS, was tested) alternate supported and dispersed 
iron additive catalysts, and coal liquefaction evaluations. The TNPS 
(di-tertiary nonyl polysulfide) gave the best residual oil conversion. 
Tests on the supported and dispersed catalysts gave some ques- 
tionable results, perhaps due to feed degradation and will be rerun. 
Bench runs CC-4 to evaluate dispersed iron based catalysts in 
combination with deactivated supported catalysts was completed in 
November after 18 test days of operation. H2S addition appears to 





be a major factor in the maintenance of catalytic activity with sub- 
bituminous coals. The hot slurry pretreatment of Black Thunder 
coal was examined in a 20 day run with pretreatment at 500 and 
600°F. Although some carbon oxides were removed by the pre- 
treatment, no advantage in reduced hydrogen consumption was 
achieved. Illinois # Burning Star coal cleaned via oil agglomeration 
by DOE/Bechtel at Homer City was evaluated in a 15 day run and 
compared directly with uncleaned coal and with results from previ- 
ous cleaned coal experiments. A significant increase in distillate 
yields is achieved with the cleaned coal. The projected schedule 
for 1990 shows two runs in the first quarter and five runs in the lat- 
ter half of the year. 4 figs., 3 tabs. 


38372 (DOE/PC/88915—T6) Steam gasification of carbon: 
Catalyst properties: Reporting period: December 15, 1989- 
March 14, 1990. Falconer, J.L.; Lauderback, L.L. Colorado Univ., 
Boulder, CO (USA). 15 Mar 1990. 6p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-88PC88915. Order Number 
DE90009020. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
This research uses three techniques to study catalyzed gasifica- 
tion of carbon in an effort to determine the concentration of catalyst 
sites on a carbon surface and thus determine how effectively a cat- 
alyst is utilized for steam gasification. Both alkali and alkaline earth 
oxides are effective catalysts for accelerating the gasification rate 
of coal chars, but in many cases only a fraction of the catalyst is in 
a form that is effective for gasification. We will study the steam 
gasification of carbon in order to determine the concentration of ac- 
tive catalyst sites, the composition of the catalyst, and the location 
of the catalyst on the surface. Transient isot tracing (switching 
reactant feed gases between H2'©O and H2'80) will be used to 
measure the concentration of sites at steady-state reaction condi- 
tions. A steady flow of H2'®O in He will be replaced by H2'°O in 
He, while maintaining the same reaction rate, and the change in 
product signals will be detected with a computer-controlled mass 
spectrometer. Secondary ion mass spectrometry (SIMS) will be 
used for both high surface area samples of carbon/carbonate mix- 
tures that are heated in steam to various temperatures and for 
model surfaces with deposited ions. SIMS will provide a direct 
measurement of surface composition. Scanning tunneling 
microscopy (STM), a technique that provides atomic resolution im- 
ages of surfaces, will be used to determine catalyst dispersion and 
the location of catalyst on the surface. The interrelation of the re- 
sults from these techniques (for potassium and calcium catalysts) 
will provide knowledge of catalyst dispersion, composition, and uti- 
lization. Such knowledge is needed for optimal use of catalysts in 
steam gasification of coal char. 


38373 (DOE/PC/88930-T5) Bimetallic promotion of cooper- 
ative hydrogen transfer and heteroatom removal in coal 
liquefaction. Eisch, J.J. State Univ. of New York, Binghamton, NY 
(USA). 1 Jan 1990. 3p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-88PC88930. Order Number DE90008843. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The ultimate objective of this research is to uncover new cat- 
alytic processes for the liquefaction of coal and for upgrading 
coal-derived fuels by removing undesirable organosulfur, organoni- 
trogen and organooxygen constituents. Basic to both the 
liquefaction of coal and the purification of coal liquids is the trans- 
fer of hydrogen from such sources as dihydrogen, metal hydrides 
or partially reduced aromatic hydrocarbons to the extensive aro- 
matic rings in coal itself or to aromatic sulfides, amines or ethers. 
Accordingly, this study is exploring how such crucial hydrogen- 
transfer processes might be catalyzed by soluble, low-valent 
transition metal complexes and/or Lewis acids under moderate 
conditions of temperature and pressure. By learning the mecha- 
nism whereby Ho, metal hydrides or partially hydrogenated 
aromatics do transfer hydrogen to model aromatic compounds, with 
the aid of homogeneous, bimetallic catalysts, we hope to identify 
new methods for producing superior fuels from coal. Work with 
nickel catalysts continued this quarter. 


38374 (DOE/PC/88942-6) Novel supports for coal liquefac- 
tion catalysts: Quarterly report No. 6, December 1, 
1989-February 28, 1990. Haynes, H.W. Jr. Wyoming Univ., 
Laramie, WY (USA). Dept. of Chemical Engineering. 29 Mar 1990. 
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20p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88942. Order Number DE90009383. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Most of our efforts during the quarter were devoted to the 
assembly and calibration of the Catalytic Coal Liquefaction Microre- 
actor (CCLM). The unit is now ready for preliminary testing with 
liquid feedstocks, and a brief study of alternative catalyst presulfid- 
ing procedures is planned for the immediate future. Viscosity 
measurements have been conducted on two potential presulfiding 
vehicles. The rolling ball viscometer employed in this study has a 
maximum working temperature of only 300°F, and thus a consider- 
able extrapolation to reaction temperatures is required. Several 
equations were investigated for their ability to describe the temper- 
ature dependence of the viscosity. 11 refs., 14 figs., 2 tabs. 


38375 (DOE/PC/89877-2) Catalyst dispersion and activity 
under conditions of temperature-staged liquefaction: Technical 
progress report, January-March 1990. Davis, A.; Schobert, H.H.; 
Mitchell, G.D.; Artok, L. Pennsylvania State Univ., University Park, 
PA (USA). May 1990. 22p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-89PC89877. Order Number DE90013059. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The general objectives of this research are (1) to investigate the 
use of highly dispersed catalysts for the pretreatment of coal by 
mild hydrogenation, (2) to identify the active forms of the catalysts 
under reaction conditions and (3) to clarify the mechanisms of 
catalysis. The ultimate objective is to ascertain if mild catalytic hy- 
drogenation resulting in very limited or no coal solubilization is an 
advantageous pretreatment for the transformation of coal into 
transportable fuels. The experimental program will focus upon the 
development of effective methods of impregnating coal will cata- 
lysts, evaluating the conditions under which the catalysts are most 
active and establishing the relative impact of improved impregna- 
tion on conversion and product distributions obtained from coal 
hydrogenation. Progress this quarter includes the following: Mi- 
croautoclave tests were repeated with ferrous sulfate in hydrogen 
using a weight of catalyst more in line with that which eventually 
will be used with coal (1.25 g). Microautoclave experiments have 
been completed for molybdenum hexacarbonyl (MHC) and iron 
pentacarbonyl (IPC) at (275, 350 and 425°C) under hydrogen and 
nitrogen atmospheres. Coal/solvent swelling and catalyst solubility 
(SAM and ferrous sulfate) tests have been completed using H20, 
methanol, THF, pyridine and 10% tetrabutylammonium hydroxide 
(TBAH). 9 refs., 6 figs., 4 tabs. 


38376 (DOE/PC/90541-T10) Vapor-liquid equilibrium of 
coal derived fluids by continuous therm ics. Srinivasan, 
L. North Carolina Agricultural and Technical State Univ., Greens- 
boro, NC (USA). Dept. of Chemical Engineering. 1990. 113p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
86PC90541. Order Number DE90012397. Available from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

Coal derived liquids consist of mostly aromatic compounds with 
definite amounts of elements like carbon, hydrogen, sulphur, nitro- 
gen, and oxygen. A continuous thermodynamic model for vapor 
—liquid equilibria of these liquids has been developed. Characteri- 
zation of coal fluids has been done in terms of functional groups, 
the composition of which may be determined from experimental 
elemental analysis, and spectroscopic data. The continuous ther- 
modynamic framework has been used to represent different 
fractions by continuous distributions with molecular weight as the 
characterizing property. To perform vapor-liquid equilibrium calcula- 
tions each distribution is represented by a definite number of 
quadrature points, and a model which incorporates Virial coeffi- 
cients method for the vapor phase and the UNIFAC group 
contribution method for the liquid phase has been used. The main 
work involves a parametric study to determine if one averaged dis- 
tribution can represent coal fluids with fair degree of accuracy. For 
this purpose, bubble point, dew point calculations are carried out 
for the same coal liquid represented first by a single averaged dis- 
tribution and then by two and more distributions. Phase equilibrium 
properties have also been calculated for some available experi- 
mental data. 30 refs., 16 figs., 42 tabs. 


38377 (ORNL/FTR-2608) [Bioconversion of coal]: Foreign 
trip report, July 7, 1987—July 11, 1987. Strandberg, G.W. Oak 
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Ridge National Lab., TN (USA). 17 Jul 1987. 13p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC05-840R21400. Order 
Number DE90012332. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The traveler attended a seminar on “Biochemistry and Microbiol- 
ogy of Coal and Coal Substances” and presented an invited paper 
on “Microbial Coal Solubilization.” There were three basic subjects 
discussed: microbial coal desulfurization, the microbial degradation 
and utilization of model coal compounds, and microbial attack on 
macromolecular structures of coal and lignin. The overall theme of 
the meeting was how microbiology might play a role in the future 
recovery of coal from deep mines (greater than 4500 ft). The trav- 
eler also visited two coal research institutes, Bergbau-Forschung 
and Studiengeselischaft Kohlegewinnung, Zweite Generation, e.V. 
and learned about the purpose and activities of these facilities. 


38378 (ORNL/TM-—10806) Critical-region vapor-liquid equi- 
librium of the CH,-CO2-H2S system. Morris, J.S. (Oak Ridge 
Y-12 Plant, TN (USA)); Byers, C.H. Oak Ridge National Lab., TN 
(USA). May 1990. 149p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90012032. Available from NTIS, PC AO8/MF A01 - OSTI; GPO 
Dep. 
Thesis. Submitted to University of Tennessee. 

The Oak Ridge National Laboratory (ORNL) has proposed a 
process for purifying substitute natural gas streams by absorption- 
fractionation in liquid CO2. In order to further the development of 
this process, additional vapor-liquid equilibrium data was needed to 
supplement the literature data. The primary objective of the study 
presented here was to design, construct, and test an apparatus at 
the Oak Ridge National Laboratory to measure vapor-liquid equilib- 
rium properties of binary and multicomponent systems which are of 
interest to this process. The CH4-CO2-H2S system and the associ- 
ated binary systems have been studied in this work between 270.0 
K and 288.2 K. Binary interaction parameters have been deter- 
mined for each of the binary systems and used to calculate the 
equilibrium phase properties of the binary and ternary systems. A 
comparison of these calculations with the experimental results is 
presented. 37 refs. 


38379 (ORNL/TM-11231) Advanced Research and Tech- 
nology Development (AR and TD) materials program 
implementation plan for fiscal years 1990 through 1994. Jud- 
kins, R.R.; Braski, D.N. (comps.). Oak Ridge National Lab., TN 
(USA). Mar 1990. 135p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC05-840R21400. Order Number DE90012035. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

This program implementation plan for the Department of Energy 
Fossil Energy Advanced Research and Technology Development 
(AR&TD) Materials Program reviews the technical issues and the 
materials research and development needs of fossil energy tech- 
nologies. The status and plans for research and development 
activities in the AR&TD Materials Program to meet those needs 
are presented. Detailed information about these plans is provided 
for FY 1990 through FY 1991, and long-range plans are described 
for FY 1993 and FY 1994. 


38380 (SAND-90-0581C) SNL-1-ceramic catalyst materials: 
Hydrous metal oxide ion-exchange supports for direct coal liq- 
uefaction. Peden, C.H.F.; Bunker, B.C.; Martinez, S.L.; Doughty, 
D.H. Sandia National Labs., Albuquerque, NM (USA). [1990]. 20p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC04- 
76DP00789. (CONF-9005230-1: AR&TD contractors review 
meeting, Oak Ridge, TN (USA), 15-17 May 1990). Order Number 
DE90012916. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
This presentation describes studies aimed at understanding how 
the activity of a catalyst is related to the concentration and disper- 
sion of active metals on the catalyst supports. Such information is 
critical to designing materials having optimum catalytic properties. 
We have developed synthetic techniques for controlling both the 
concentration and dispersion of nickel on hydrous sodium titanate 
catalyst supports. The techniques require an understanding of the 
solution chemistry of both the support material and dissolved metal 
species. Characterization of the material and catalytic properties of 
Ni-loaded hydrous titanates will be presented. In addition, studies 


6 ERA Vol. 15, No. 17 


of the local molecular structure by Raman and solid-state '70 
NMR spectroscopies will be described. 19 refs., 8 figs. 


38381 Thermal desorption and disproportionation of CO 
adsorbed on Ru/SiO.. Yokomizo, G.H. (Lawrence Berkeley Labo- 
ratory, CA (USA)); Loius, C.; Bell, A.T. Journal of Catalysis (USA), 
120(1): 15-21 (Nov 1989). DOE Contract AC03-76SF00098. 

The dynamics of CO desorption from a Ru/SiO, catalyst have 
been studied by means of temperature-programmed desorption 
(TPD) spectroscopy and infrared spectroscopy. The adsorption of 
CO onto reduced Ru/SiO2 leads to the appearance of tricarbonyl 
species and linearly adsorbed CO. The tricarbonyl species are 
present on Ru*+ cations bonded directly to support |[i.e., 
(SiO)2Ru(CO)3], whereas the linearly adsorbed CO resides on the 
surface of Ru crystallites. During TPD, CO is released from the 
tricarbonyl species at temperatures between 300 and 475 K. Des- 
orption of linearly adsorbed CO begins at 300 K and reaches a 
maximum at 520 K. CO2 formed via the Boudouard reaction is 
achieved above 500 K. No molecularly adsorbed CO is present on 
the catalyst surface above 675 K. CO and COz2 formation at tem- 
peratures above 675 K are due to the recombination of adsorbed 
C and O atoms. Only linearly adsorbed CO is reactive for the for- 
mation of methane. Atomically adsorbed carbon formed by the 
dissociation of CO is reactive with Ho in three different temperature 
regimes, reflecting the presence of different forms of adsorbed car- 
bon. 18 refs. 


38382 Multiple reaction states in CO hydrogenation on 
alumina-supported cobalt catalysts. Lee, W.H. (Brigham Young 
Univ., Provo, Utah (USA)); Bartholomew, C.H. Journal of Catalysis 
(USA), 120(1): 256-271 (Nov 1989). DOE Contract AC02- 
81ER10855 ;FG02-87ER13763. 

CO hydrogenation was studied on four (1, 3, 10 and 15 wt%) 
Co/AlzO3, catalysts using the technique of temperature- 
programmed surface reaction (TPSR). Two distinct methane peaks 
(Peaks A and B) are observed for 3, 10 and 15% Co/Al2O3 during 
TPSR of chemisorbed CO at room temperature, indicating the 
presence of two different reaction states or mechanisms for CO hy- 
drogenation (A and B). No methane peak is observed for 1% Co/ 
Al,O3 unless it is reduced at 1023 K. The more active A state, the 
relative population of which increases with increasing metal loading 
and increasing extent of reduction, probably corresponds to hydro- 
genation of atomic carbon on 3D cobalt crystallites while the less 
active B state is assigned to decomposition on metal crystallites of 
a methoxy or formate species originally formed on the support from 
spilled-over hydrogen and carbon monoxide. TPSR spectra of hy- 
drogen with carbon deposited by CO dissociation at 523 K show 
that the quantity of active a-carbon increases with increasing metal 
loading and correlates with the relative population of A sites. A lin- 
ear correlation between logarithm of the steady-state methane 
turnover frequency and the relative population of A sites suggests 
that large variations in the steady-state CO hydrogenation rate with 
dispersion and metal loading observed for these catalysts may be 
explained in terms of variations in the distribution of reaction states 
for CO hydrogenation, i.e., a larger fraction of Reaction A at higher 
metal loadings and higher extents of reduction. 54 refs. 


38383 Isotopic tracer and NMR studies of carbonaceous 
species present during CO hydrogenation over Ru/TiO2. 
Yokomizo, G.H. (Univ. of California, Berkeley (USA)); Bell, A.T. 
Journal of Catalysis (USA), 119(2): 467-482 (Oct 1989). DOE 
Contract AC03-76SF00098. 

Isotopic tracer and NMR experiments have revealed the pres- 
ence of carbidic carbon atoms and alkyl groups on a Ru/TiO, 
catalyst during CO hydrogenation. The carbidic carbon, which 
covers about 25% of the catalyst surface, is composed of two sep- 
arate species, a methane precursor and a monomer building block 
for hydrocarbon chain growth. Modeling results indicate that both 
carbidic carbon species are formed directly from CO and that 80% 
of the carbidic carbon serves only as a monomer building block. 
The alkyl groups are divided into two separate species, C’, and 
Cg. The C’g pool consists of the intermediates to C2, hydrocar- 
bon products, whereas the C’’, pool consists of longer alkyl chains 
which accumulate continuously during reaction and are believed to 
reside on the support. 34 refs. 





38384 Studies of molybdena-alumina catalysts XVI. Effect 
of high-temperature sulfiding. Miciukiewicz, J. (Adam Mickiewicz 
Univ., Grunwaldzka (Poland)); Massoth, F.E. Journal of Catalysis 
(USA), 119(2): 531-533 (Oct 1989). 

Candia et. al. recently reported an increase in hydrodesulfuriza- 
tion (HDS) activity of CoMo/Al2O03 catalysts sulfided at 600 C. They 
attributed the increase in activity to a more active CoMoS phase 
(Type Il) compared to the regular Type | CoMoS phase found in 
catalysts sulfided at 400 C. Breysse et. al. found a similar effect 
with NiW/Al,O3 catalysts. Prada Silvy et. al., however, reported no 
change in HDS activity in sulfiding CoMo/Al2O3 catalysts up to 700 
C. In these studies, sintering of the support occurred due to the 
higher sulfiding temperatures employed compared with the original 
calcining temperature of the catalyst (~500 C). The authors de- 
cided to determine the effect of sulfiding temperature on the HDS 
and hydrogenation (HYD) activity of Mo and CoMo catalysts on an 
alumina support stabilized by calcining at a higher temperature 
than that used in the sulfiding treatments in order to avoid the 
complications due to support sintering during sulfiding. The cata- 
lysts were sulfided at 400, 550, or 700 C. Sulfided catalysts were 
characterized by CO2 and NO chemisorption using a pulse tech- 
nique. At least duplicate measurements were made on each 
sample. Catalytic activities for HDS of thiophene and HYD of hex- 
ene were carried out at 350 C and under atmospheric pressure in 
a fixed-bed reactor. Pseudo first-order rate constants were calcu- 
lated from conversions. 


38385 Precipitation of iron, sodium, and potassium impurl- 
tles from synthetic solutions modeling spent acid streams 
from a chemical coal cleaning process. Norton, G.A. (Ames 
Lab., 1A (USA)); Richardson, R.G.; Markuszewski, R.; Levine, A.D. 
Fuel Science and Technology International (USA), 8(7): 793-827 
(1990). DOE Contract W-7405-ENG-82. 

This paper presents experiments on treating model spent acid 
streams from a chemical coal cleaning process by double salt 
precipitation which indicated that simple heating of solutions con- 
taining Fe2(SO4)3, Na2SO4, and KzSO, caused jarosite 
(KFe3(SO4)o(OH)g) to form preferentially to natrojarosite 
(NaFe3(SO4)2(OH)¢), and precipitate yields were higher than when 
Na2SO, was the only alkali sulfate present. Virtually all of the K, 
about 90% of the Fe, and about 30% of the SO,?- could be precip- 
itated at 95°C, while little or no Na was removed. However, simply 
heating Fe2(SO,4)3/NazSO, solution up to 95°C for <12 hours did 
not produce adequate precipitate yields. When Na was the only al- 
kali metal present, the Fe concentration in the solution had to be 
increased to avoid formation of undesirable iron compounds. 


38386 Quantitative separation and evaluation of Fischer- 
Tropsch reaction products having low “C-isotopic activity. 
Dabbagh, H.A. (Center for Applied Energy Research, Lexington, 
KY (US)); Chawla, B.; Halasz, J.; Davis, B.H. Fue/ Science and 
Technology International (USA), 8(7): 719-742 (1990). 

A method has been developed to effect the separation of 
Fischer-Tropsch products, predominately hydrocarbons, into, first, 
alkane and alkene fractions, and, secondly, each of these fractions 
into their normal and branched components. Conditions for meth- 
ods using a dry silica column for the first separation and molecular 
sieves for the second separation have identified that permit collec- 
tion of sufficiently large samples for subsequent separations. The 
first separation has been effected so the normal to branched chain 
ratio has not been altered. Liquid chromatographic conditions have 
been found whereby the n-alkane fraction can then be separated 
to provide a pure sample of each alkane in the Cg—Co, carbon 
number range. The alkane fractions have been collected so that 
the '4C activity can be determined for each alkane. 
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38387 (AD-A-219401/7/XAB) Criteria for coal tar seal coats 
on airport pavements. Volume 1. State of the art. Final report. 
Shook, J.F.; Shannon, M.C. ARE, Inc., Riverdale, MD (USA). Mar 
1987. 93p. Available from NTIS, PC AO5/MF A01. 
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Because coal tars are resistant to gasoline and jet fuel, they 
have been used for many years as a protective coating on asphalt 
pavement used for airport parking areas, ramps, taxiways and run- 
ways. Applications include both coal tar emulsions and rubberized 
coal tar emulsions, generally applied with sand added to provide 
skid resistance and stability to the seal coats. This report describes 
typical coal tar emulsion seal coat formulations and construction 
practices, and list major distress manifestations reported by agen- 
cies contacted in the first year of the study. Also described are the 
results of site visits to several airports where problems have been 
encountered,the results of limited laboratory test conducted by out- 
side agencies, and the basic laboratory study being conducted as 
part of this research effort. 
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Refer also to citation(s) 38349, 38351, 38352, 38353, 38368, 
38376, 38386, 38387, 38423 


38388  (DOE/PC/80527—12) Diffusion in coals: Final techni 
cal report. Suuberg, E.M.; Otake, Y.; Sezen, Y. Brown Univ., 
Providence, Ri (USA). Div. of Engineering. Apr 1990. 164p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
85PC80527. Order Number DE90012235. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

The present study is concerned with the process of activated dif- 
fusion of solvents that significantly swell the coal. There are strong 
analogies with the behavior of glassy polymers. These analogies 
will aid greatly in interpretation of the data. Topics discussed 
include: theories of solvent swelling of coals and the nature of spe- 
cific interactions; gas solubility in coals and BET surface area; 
theories of diffusion and swelling processes in macromolecular sys- 
tems; the significance of thermal treatment on the macromolecular 
structure of coals; the effect of moisture on the diffusion of organic 
molecules in coal; measurement of the kinetics of diffusion in coals 
by solvent swelling; the kinetics of diffusion of swelling organic sol- 
vents in coals; use of a chromatographic technique to characterize 
diffusion rates of organic solvents in coals; and a model of coal py- 
rolysis with condensed phase diffusion — limited escape of 
volatiles. 227 refs., 45 figs., 15 tabs. 


38389 (DOE/PC/89780-T3) Basic properties of coals and 
other solids: Quarterly report No. 3. Duke Univ., Durham, NC 
(USA). Dept. of Chemistry. [1990]. 11p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-89PC89780. Order Number 
DE90012520. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


This quarter, Dr. Ahsan has become skilled in handling the 
Seteram C-80 calorimeter and has used it to study heats of immer- 
sion of polyvinylpyridine and silica in a series of acids. He has also 
extended, and for the time being completed, our comparison of 
heats of interaction of polyvinylipyridine slurries and pyridine solu- 
tions with a series of sulfonic and carboxylic acids. These studies 
demonstrate the expected direct proportionality between the 
response of homogeneous and heterogeneous base systems to- 
wards proton transfer from Broensted acids. The interactions of 
silica with the series of acids is quite surprising, and to our knowl 
edge unprecedented. It appears to demonstrate a remarkable 
ability of silica to act as a hydrogen-bond donor even to systems 
which are so acidic that they would be expected to protonate the 
hydroxyl groups on the silica surface. At present we have on hand 
premium samples of Wyodak, Illinois #6 and Pittsburgh #8 Coals 
from the Argonne National Coal Bank. In addition we have from 
Exxon three coal-derived asphaltenes obtained from a single 
Rawhide subbituminous coal which can be compared with the origi- 
nal Rawhide coal by their heats of interaction with a series of 
carefully chosen acids and bases. 1 fig., 3 tabs. 


38390 (DOE/PC/90504-T13) Configurational diffusion of 
coal macromolecules: Quarterly progress report. Guin, J.A.; 
Curtis, C.W.; Tarrer, A.R. Auburn Univ., AL (USA). Coal Conver- 
sion Lab. [1990]. 18p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-86PC90504. Order Number DE90008659. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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During this quarter, progress has been made in two areas; (1) 
review of the theories concerning hindered diffusion of large 
molecules and (2) measurement of effective diffusion coefficients 
for tetraphenylporphine (TPP). Experimental data of TPP diffusion 
experiments showed definite hindrance effects. However, direct 
comparison of experimental data to the theoretical prediction was 
not made at this time because of material balance errors in some 
experimental sets. This study will be continued next quarter and 
hindered diffusion experiments with coal macromolecules will also 
conducted. 7 refs., 3 figs. 


38391 (DOE/PC/90504-T15) Configurational diffusion of 
coal macromolecules: Quarterly progress report, March 16, 
1990—June 15, 1990. Guin, J.A.; Curtis, C.W.; Tarrer, A.R. Auburn 
Univ., AL (USA). Coal Conversion Lab. [1990]. 17p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-86PC90504. Order 
Number DE90013060. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The objective of this project is to investigate the phenomenon of 
hindered diffusion of coal macromolecules in idealized porous me- 
dia. Tasks include: (1) construction a diffusion cell with ideal pore 
structure for determination of diffusion coefficients. (2) Preparation/ 
characterization of ideal porous membranes. (3) Perform model 
compound experiments to calibrate and test diffusion apparatus 
and methodology. (4) Preparation/characterization of coal macro- 
molecules. (5) Data analysis to evaluate the diffusional behavior of 
coal macromolecules. 8 refs., 3 figs., 2 tabs. 


38392 (ORNL/FTR-2755) [Molecular structure of coal and 
coal conversion processes]: Foreign trip report, October 24, 
1987—November 7, 1987. Hagaman, E.W. Oak Ridge National 
Lab., TN (USA). 16 Nov 1987. 5p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC05-840R21400. Order Number 


DE90012320. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The traveler attended the 1987 International Conference on Coal 


Science. The conference addressed the major areas of coal sci- 
ence with symposia on coal structure and characterization, coal 
liquefaction, gasification, pyrolysis, basic coal science and coal 
combustion. Of particular interest to ORNL Chemistry Division pro- 
grams was the symposium on coal structure and characterization. 
The traveler presented a paper to a large audience in this sympo- 
sium and benefited from many informal discussions of coal 
structure and the application of solid state NMR techniques in coal 
characterization. Discussions at the Laboratory of Physical Chem- 
istry, University of Nijmegen provided the traveler with the 
opportunity to discuss the physics of heteronuclear decoupling 
techniques with Professor Veeman and to learn of his new re- 
search efforts in the area of imaging rotating samples. 


38393 (ORNL/FTR-2756) [Coal conversion chemistry]: For- 
eign trip report, October 24, 1987—-November 4, 1987. 
Chambers, R.R. Jr. Oak Ridge National Lab., TN (USA). 12 Nov 
1987. 7p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC05-840R21400. Order Number DE90012307. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This document describes a trip a Maastricht, The Netherlands, 
for the purpose of attending the 1987 International Conference on 
Coal Science and presenting a paper entitled ‘Structural Informa- 
tion from the Selective Methylation of Acidic -OH and =CH sites in 
a Premium Coal Sample.’ The areas of coal science that were 
highlighted during the conference were coal structure and charac- 
terization, basic coal science, coal liquefaction, beneficiation, 
gasification, pyrolysis, and combustion. Talks given in the sections 
on coal structure and characterization and basic coal science were 
especially relevant to current coal research efforts in the Chemistry 
Division at ORNL. Additional benefit was possible from informal 
discussions with researchers whose interests are in the application 
of alkylation chemistry and solid state NMR techniques for coal 
structural analysis. Discussions with researchers at the Coal Re- 
search Establishment focused on various aspects of coal utilization 
and the application of solid state analytical techniques for address- 
ing engineering and/or environmental problems associated with 
coal utilization. 
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Refer also to citation(s) 38379, 38408, 38424, 38428, 38806, 
38807, 38808, 38809, 38810, 38811, 38812, 39124, 39142, 39147, 
39148 


38394 (ANL/ESD/TM-7-Vol.1) Combined nitrogen oxides/ 
sulfur dioxide control in dry scrubber systems: Volume 1, 
Evaluation of additives and process modifications. Harkness, 
J.B.L.; Gorski, A.J.; Huang, H.S. Argonne National Lab., IL (USA). 
Energy Systems Div. Feb 1989. 141p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-31109-ENG-38. Order Number 
DE90012028. Available from NTIS, PC AO8/MF A01 - OSTI; GPO 


Argonne Nationa! Laboratory (ANL) is investigating alternative 
control concepts that involve modifying existing SO2-removal pro- 
cesses and sorbents, with the objective of achieving simultaneous 
removal of nitrogen oxides (NOx) and sulfur dioxide (SOz). 
Laboratory-scale research conducted using a fixed-bed reactor and 
a spray-dryer/fabric-filter system has been paralleled by field tests 
at ANL’s commercial-scale (20-MW electric equivalent) dry scrub- 
ber. In the fixed-bed experiments, a range of chemical reagents 
was surveyed, and the best-performing additives were studied in 
detail. Sodium chloride, sodium bisulfite, sodium hydroxide, and 
Fe(Il)*EDTA were found to increase both NO, and SO, removals; 
the additives did not appear to increase NO, removal directly, but 
they interacted strongly with the other primary variables to improve 
sorbent performance. The laboratory spray-dryer system was used 
to study the effects on combined NO,/SO2 removal of the best- 
performing fixed-bed additives and certain process modifications. 
The tests showed that sodium chloride increased NO, removal at 
all temperatures; sodium bisulfite was generally less effective, and 
calcium chloride was effective only at 65°C. Up to 80°C, all three 
additives significantly improved SO2 removal, but improvement 
ceased at higher temperatures. This report discusses the experi- 
mental results in terms of the effects the additives and principal 
process variables had on NO, and SO2 removals and the mecha- 
nistic implications. 14 refs., 74 figs., 33 tabs. 


38395 (DOE/PC/88910-6) Detoxification and generation of 
useful products from coal combustion wastes: Second quar- 
terly technical report. Arkansas Tech Univ., Russeliville, AR 
(USA). Arkansas Mining and Mineral Resources Research Inst. 
[1990]. 2p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-88PC88910. Order Number DE90011907. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Short communication. COAL/combustion; PROGRESS REPORT; 
WASTE MANAGEMENT; COAL; COMBUSTION; MECHANICAL 
PROPERTIES; ASHES; LEACHATES; WASTE PRODUCT UTI- 
LIZATION 


38396 (DOE/PC/91025-T3) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report No. 1. La Fond, 
J.F.; Chen, S.L. Energy and Environmental Research Corp., Irvine, 
CA (USA). May 1987. 71p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-86PC91025. Order Number DE90012646. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

Reburning is a combustion modification technology which 
removes NO, from combustion products by using fuel as the re- 
ducing agent. This technology, which is alternately referred to as 
“in- furnace NO, reduction” or “staged fuel injection” or “three stage 
combustion” has been found to involve kinetic processes similar to 
those in staged combustion. This report reviews the current under- 
standing of the reburning process and provides examples of the 
major findings. In addition, a review of large scale demonstrations 
is presented to provide an up-to-date survey of the reburning pro- 
cess in application. 20 refs., 42 figs., 1 tab. 


38397 (DOE/PC/91025-T4) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report No. 9. Chen, 
S.L.; Ho, L.; Seeker, W.R. Energy and Environmental Research 
Corp., Irvine, CA (USA). Jul 1989. 7p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC91025. Order Number 
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DE90012648. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


Dep. 

Reburning is a combustion modification technique which re- 
moves NO, from combustion products by using fuel as a reducing 
agent. Previous studies have shown that natural gas is more effec- 
tive than coal as a reburning fuel Objectives of this program are to 
define the chemical and physical constraints which prevent the 
attainment of 80% NO, reduction with rebuming and to test im- 
proved configurations for reburning as an advanced NO, control 
technique for coal-fired boilers. Bench scale studies are designed 
to screen the chemical and physical means for enhancing reburn- 
ing efficiency. Subsequent pilot studies will evaluate the impacts of 
finite rate mixing on the effectiveness of the various concepts. The 
program consists of the following: bench scale studies on Np for- 
mation in reburning zone and XN conversion in burnout zone; pilot 
scale studies; interpretation and generalization, and a final report. 
This quarterly report documents the progress of the pilot scale 
studies in this reporting period. 2 figs. 


38398 (DOE/PC/91025—-T5) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report 8. Chen, S.L.; 
Ho, L.; Seeker, W.R. Energy and Environmental Research Coprp., 
Irvine, CA (USA). Jun 1989. 4p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-86PC91025. Order Number 
DE90012649. Available from NTIS, PC AO2/MF A01 - OSTI; GPO 
Dep. 

Reburning is a combustion modification technique which re- 
moves NO, from combustion products by using fuel as a reducing 
agent. Previous studies have shown that natural gas is more effec- 
tive than coal as a reburning fuel. Objectives of this program are to 
define the chemical and physical constraints which prevent the 
attainment of 80% NO, reduction with rebuming and to test im- 
proved configurations for reburning as an advanced NO, control 
technique for coal-fired boilers. Bench scale studies are designed 
to screen the chemical and physical means for enhancing reburn- 
ing efficiency. Pilot studies will evaluate the impacts of finite rate 
mixing on the effectiveness of the various concepts. The program 
consists of the following: (1) bench scale studies on Nz formation 
in reburning zone and XN conversion in burnout zone; (2) pilot 
scale studies; (3) interpretation and generalization and a final re- 
port. This quarterly report documents the preparation work carried 
out for the pilot scale studies in this reporting period. 2 figs. 


38399 (DOE/PC/91025—T6) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report 7. Chen, S.L.; 
Ho, L.; Pershing, D.W. Energy and Environmental Research Corp., 
irvine, CA (USA). Jan 1989. 12p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-86PC91025. Order Number 
DE90012650. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Reburning is a combustion modification technique which re- 
moves NO, from combustion products by using fuel as a reducing 
agent. Previous studies have shown that natural gas is more effec- 
tive than coal as a reburning fuel. Objectives of this program are to 
define the chemical and physical constraints which prevent the at- 
tainment of 80% NO, reduction with reburning and to test improved 
configurations for reburning as an advanced NO, control technique 
for coal-fired boilers. Bench scale studies are designed to screen 
the chemical and physical means for enhancing reburning effi- 
ciency. Pilot studies will evaluate the impacts of finite rate mixing 
on the effectiveness of the various concepts. The program consists 
of the following: (1) bench scale studies on No formation in reburn- 
ing zone and XN conversion in burnout zone; (2) pilot scale 
studies; (3) interpretation and generalization; and a final report. 
This quarterly report documents the bench scale experimental re- 
sults on the enhancement of reburning with distributed fuel addition 
and advanced hybrid process. The experiments were conducted in 
the bench scale Control Temperature Tower (CTT). 7 figs. 


38400 (DOE/PC/91025-T7) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report 6. Chen, S.L.; 
Moller, E.C.; Pershing, D.W. Energy and Environmental Research 
Corp., Irvine, CA (USA). Oct 1988. 22p. Sponsored by U.S. DOE 


Fossil Energy. DOE Contract AC22-86PC91025. Order Number 
DE90012651. Available from NTIS, PC AO3/MF A01 - OSTI; GPO 


Reburning is an NO, control technology which uses fuel to re- 
duce No. 1-4. Thus, the main heat release zone can be operated 
normally to achieve optimum combustion conditions without 
for NO, control. Previous studies have shown that 60% reduction 
in NO, emissions can be achieved with natural gas reburning. This 
is considerably less than the limits imposed by thermodynamics on 
NO formation under fuel-rich conditions. The purpose of the studies 
described in this quarterly report was to define the chemical con- 
straints which prevent 85% NO, reduction with reburning. Tests 
were conducted in a bench scale tunnel furnace to independently 
examine the formation of No in the reburning zone and the conver- 
sion of XN species in the burnout zone. Detailed measurements 
were performed at the reburning zone exit to characterize un- 
burned hydrocarbons, CO, NO, NH3 and HCN. The influence of 
the concentrations of reactive species was examined as were tem- 
perature effects for both the reburning and burnout zone. 13 figs. 


38401 (DOE/PC/91025-T8) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report 5. McCarthy, 
J.M.; Moller, E.C.; Chen, S.L. Energy and Environmental Research 
Corp., irvine, CA (USA). Jul 1988. 14p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC91025. Order Number 
DE90012402. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Reburning is a combustion modification technique which re- 
moves NO, from combustion products by using fuel as a reducing 
agent. Previous studies have shown that natural gas is more effec- 
tive than coal as a reburning fuel. Objectives of this program are to 
define the chemical and physical constraints which prevent the 
attainment of 80% NO, reduction with reburning and to test im- 
proved configurations for reburning as an advanced NO, control 
technique for coal-fired boilers. Bench scale studies are designed 
to screen the chemical and physical means for enhancing reburn- 
ing efficiency. Pilot studies will evaluate the impacts of finite rate 
mixing on the effectiveness of the various concepts. The program 
consists of the following: bench scale studies of N2 formation in re- 
burning zone and XN conversion in burnout zone; pilot scale 
studies; interpretation and generalization, and a final report. This 
report documents the experimental results obtained in the bench 
scale studies. The focus is on the chemistry of N2 formation in the 
reburning zone. Experiments were conducted in the bench scale 
Control Temperature Tower (CTT). 


38402 (DOE/PC/91025-T9) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc 
tion achievable by reburning: Quarterly report No. 4. McCarthy, 
J.M.; Ho, L.; Chen, S.L. Energy and Environmental Research 
Corp., Irvine, CA (USA). Feb 1988. 14p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC91025. Order Number 
DE90012408. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Reburning is a combustion modification technique which re- 
moves NO, from combustion products by using fuel as a reducing 
agent. Previous studies have shown that natural gas is more effec- 
tive than coal as a reburning fuel. Objectives of this program are to 
define the chemical and physical constraints which prevent the 
attainment of 85% NO, reduction with reburning and to test im- 
proved configurations for reburning as an advanced NO, control 
technique for coal-fired boilers. Bench scale studies are designed 
to screen the chemical and physical means for enhancing reburn- 
ing efficiency. Pilot studies will evaluate the impacts of finite rate 
mixing on the effectiveness of the various concepts. The program 
consists of the following tasks: (1) Project Work Plan, (2) Chemical 
Enhancement of Reburning, (8) Physical Enhancement of Reburn- 
ing, (4) Concept Verification, (5) Interpretation and Generalization, 
and (6) Final Report. This report documents the experimental re- 
sults obtained in this period on Task 2. The focus of this task is to 
study the chemical means of maximizing No formation both in the 
reburning zone and in the burnout zone. 6 figs. 
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38403 (DOE/PC/91025-T10) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report No. 3. McCarthy, 
J.M.; Ho, L.; Chen, S.L. Energy and Environmental Research 
Corp., Irvine, CA (USA). Jan 1988. 16p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC91025. Order Number 
DE90012404. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
inane is a combustion modification technique which removes 
NO, from combustion products by using fuel as a reducing agent. 
Previous studies have shown that natural gas is more effective than 
coal as a reburning fuel. Objectives of this program are to define 
the chemical and physical constraints which prevent the attainment 
of 85% NO, reduction with reburning and to test improved configu- 
rations for reburning as an advanced NO, control technique for 
coal-fired boilers. Bench scale studies are designed to screen the 
chemical and physical means for enhancing reburning efficiency. 
Pilot studies will evaluate the impacts of finite rate mixing on the 
effectiveness of the various concepts. The program consists of the 
following tasks: (1) Project Work Plan, (2) Chemical Enhancement 
of Reburning, (3) Physical Enhancement of Reburning, (4) Concept 
Verification, (5) Interpretation and Generalization, and (6) Final Re- 
port. This report documents the results obtained on Task 2. The 
focus of this task is to study the chemical means of maximizing No 
formation both in the rebuming zone and in the burnout zone. The 
experiments were conducted in the bench scale Control Tempera- 
ture Tower (CTT), which is a downfired, refractory lined tunnel 
furnace which is 20 cm in diameter and 2.4 m in length. 6 figs. 


38404 (DOE/PC/91025-T11) An investigation to define the 
physical/chemical constraints which limit NO, emission reduc- 
tion achievable by reburning: Quarterly report No. 2. McCarthy, 
J.M.; Moller, E.C.; Chen, S.L. Energy and Environmental Research 
Corp., Irvine, CA (USA). Oct 1987. 41p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC91025. Order Number 
DE90012405. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Reburning is a NO, control technology which uses fuel to reduce 
NO. Thus, the main heat release zone can be operated normally to 
achieve optimum combustion conditions without regard for NO, 
control. Objectives of this program are to define the physical and/or 
chemical constraints which prevent realization of Point 5 (85% NO, 
reduction) with reburning, to use this information to identify and 
test improved configurations for reburning as an NO, control tech- 
nique on coal-fired boilers, and to test various methods which 
could be used in practice to reduce NO, during the burnout step of 
the reburning process. The program will be performed at two ex- 
perimental scales. Bench scale studies will be carried out in a 100 
x 10° Btu/hr tunnel furnace to evaluate the importance of chemical 
and physical constraints in the absence of mixing limitations. A 10 
x 10® Btu/hr pilot scale facility will subsequently be used to investi- 
gate the impacts of finite rate mixing and determine methods of 
minimizing them. A series of experiments will be conducted to 
verify the various concepts and demonstrate the optimum configu- 
ration for an advanced reburning process to achieve 85% NO, 
reduction at a cost lower than SCR. 24 figs. 


38405 (PB-90-202672/XAB) Role of technology and con- 
servation in controlling acid rain. Staff paper. Congressional 
Budget Office, Washington, DC (USA). Jun 1989. 55p. Available 
from NTIS, PC AO4/MF A01. 

Increased use by electric utilities of cheaper and cleaner tech- 
nologies for burning coal or of conservation programs could reduce 
sulfur dioxide (SO2) emissions and help lower the costs of control- 
ling acid rain. In the study, the Congressional Budget Office (CBO) 
constructed a base case of SO2 emissions from electric utilities 
based on the costs of alternative technologies for burning coal. 
CBO then estimated how different assumptions about improve- 
ments in technology and enhanced utility-led conservation 
programs would affect SO2 emission levels, relative to the base 
case. CBO also examined the relationships between these 
assumptions and the costs to utilities of complying with new regu- 
lations to control acid rain, and the effects on regional coal markets 
and on production of coal with varying sulfur contents. 
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38406 (PB-90-206319/XAB) Comparison of West German 
and US flue-gas desulfurization and selective catalytic reduc- 
tion costs. Emmel, T.E.; Maibodi, M.; Martinez, J.A. Radian Corp., 
Research Triangle Park, NC (USA). Apr 1990. 52p. Available from 
NTIS, PC AO4/MF A01. 

The report documents a comparison of the actual cost of retrofit- 
ting flue gas desulfurization (FGD) and selective catalytic reduction 
(SCR) on Federal Republic of German (FRG) boilers to cost esti- 
mating procedures used in the U.S. to estimate the retrofit of these 
controls on U.S. boilers. (NOTE: By the end of the 1980s, more 
than 45,000 MWe and, by early 1990, more than 34,000 MWe of 
coal- and oilfired utility boilers in the FRG will have been 
retrofitted with FGD and SCR, respectively.). The estimated capital 
costs of FGD using U.S. procedures compared well to the reported 
capital cost for the 13 FRG boilers evaluated. The difference be- 
tween the estimated and actual costs was -8 to 12%. However, 
there are significant design differences between the U.S. systems, 
built to comply with New Source Performance Standards (NSPS), 
and the FRG systems. These differences, which result in signifi- 
cantly lower capital costs on a dollar per kilowatt basis for the FRG 
systems, include: no spare absorber modules, large scrubber mod- 
ules, and smaller sorbent and waste handling systems due to the 
low sulfur coals burned in the FRG. The estimated capital cost of 
SCR using the U.S. procedures also compared well to the reported 
capital costs for the nine FRG boilers evaluated. The difference 
was between -5 and 16%. 
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Refer also to citation(s) 38362, 38412, 39734 


38407 (ANUEAIS/TM-6) Commercial and Residential En- 
ergy Use and Emissions Simulation System (CRESS): 
Configuration for projecting emissions from commercial and 
residential sources: 1985 test runs. McDonald, J.F. (Illinois 
Univ., Chicago, IL (USA). Dept. of Economics); South, D.W. Ar- 
gonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div. Jan 1990. 80p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-31109-ENG-38. Order Number 
DE90013534. Available from NTIS, PC A05/MF A01 - OSTI; GPO 
Dep. 

in the National Acid Precipitation Assessment Program (NAPAP), 
Task Group | (TG-l) is responsible for developing and testing mod- 
els that can be used to project fuel use and air pollutant emissions 
and control costs by energy use sector. This work is being carried 
out in two phases. All activities described in this report have taken 
place under Phase 1 of the program, which includes the develop- 
ment of models for generating baseline scenarios. This report 
describes the application of the Commercial and Residential En- 
ergy Use and Emissions Simulation System (CRESS), one of the 
sector models developed by Argonne National Laboratory for inclu- 
sion in the TG-I emissions model set. CRESS has been used to 
prepare test case projections of emissions from commercial and 
residential sources under three hypothetical economic growth sce- 
narios for the period 1985-2030. These test case projections were 
an important component of the 1985 NAPAP work program. 21 
refs., 7 figs., 34 tabs. 


38408 (ORNL/FTR-2690) [Fossil energy environmental re- 
search]: Foreign trip report, September 11, 1987—September 
26, 1987. Scott, C.D. Oak Ridge National Lab., TN (USA). 28 Sep 
1987. 11p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC05-840R21400. Order Number DE90012333. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler presented an invited paper on fossil energy environ- 
mental research at the 6th International Conference on Chemistry 
for the Protection of the Environment. Invited seminars on ad- 
vanced biotechnology concepts were presented at the Department 
of Chemical Engineering of the University of Genoa and at the En- 
ergy Research Center of the National Committee for Nuclear and 
Alternative Energy. Extensive discussions on bioprocessing appli- 
cations were also carried out at both institutions. 
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38409 (DOE/PC/88949-T5) Advanced study in solid trans- 
port: Rheological behavior of dense suspension: Fifth 
quarterly report, October 1, 1989—-December 31, 1989. Kim, J.H. 
(Pittsburgh Univ., PA (USA)); Chen, J.L.C.; Roidt, R.M.; Burgman, 
H.A. Westinghouse Electric Corp., Pittsburgh, PA (USA). Science 
and Technology Center. 17 Jan 1990. 41p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-88PC88949. Order Num- 
ber DE90009025. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The dynamic shear stress of glass beads has been measured to 
study the effects of experimental parameters including shearing 
zone height, water fraction, bead size, and bead size distribution. A 
method is proposed to obtain the true shear stress from the experi- 
mental data. From the results of the experiments, it is concluded 
that the dynamic shear stress has a maximum or minimum value 
at some value of each parameter. Void fraction has been mea- 
sured as a function of applied pressure. Velocity distribution across 
the shearing zone height has been measured using laser doppler 
velocimetry. In the next quarter, a study will be done to develop a 
rheological model by combining the effects of the experimental pa- 
rameters. In addition, the dynamic shear experiments with coal 
powder will be started. 3 refs., 7 figs., 6 tabs. 


38410 (DOE/PC/90958-T11) Study of dense phase cohe- 
sive coal transport in plugs: Quarterly , January—March 
1990. Klinzing, G.E.; Aziz, Z.B. Pittsburgh Univ., PA (USA). Dept. 
of Chemical and Petroleum Engineering. [1990]. 33p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-86PC90958. Or- 
der Number DE90008963. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

An inexpensive probe has been developed to measure condi- 
tions of fine cohesive powder plug in opaque pipeline. The probe 
permitted the length, velocity, and shape of the plug along the 
pipeline to be measured. Data from experiments with pulverized 


coals show that the solids are being conveyed in a discrete plug 
mode or a dense phase mode depending on the plug length, air 
velocity, and pipe length. Based on this information, methods to 
transport fine cohesive powder in plug flow mode and a plug flow 
model are proposed. 9 figs. 
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Refer also to citation(s) 38362, 38395, 39147, 39148, 39335, 39468 


38411 (DOE/FE-0180P) Pressurized fluidized-bed combus- 
tion program: Fiscal year 1990, Summary program plan. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(USA). Office of the Deputy Assistant Secretary for Coal Technol- 
ogy. Sep 1989. 23p. Sponsored by U.S. DOE Fossil Energy. Order 
Number DE90012711. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The goal of the Pressurized Fluidized Bed Combustion (PFBC) 
Program is to develop a scientific and engineering data base by 
the 1990’s so that the private sector can demonstrate and com- 
mercialize PFB systems as a replacement for oil and gas-fired 
combustion systems within the utility market and as a more eco- 
nomical and environmentally acceptable coal-fired system for the 
utility market. PFBC involves burning coal in a bed of limestone 
(calcium carbonate) or dolomite (calcium magnesium carbonate) 
inside a furnace operated at elevated pressure and with bed tem- 
peratures normally in the range of 1400°F-1700°F. The bed 
material (sorbent) is fluidized (suspended) by the injection of air at 
the bottom of the bed. Sulfur dioxide (SO2), released during com- 
bustion of the coal, reacts with the sorbent (limestone or dolomite) 
and forms a solid sulfate that can be discharged from the system 
as a dry solid waste along with the coal ash. Advantages offered 
over other competing technologies for utility applications include 
high-efficiency, lower capital and operating costs (therefore lower- 
cost electricity), superior environmental performance, ability to burn 
a wide variety of fuels (including high-sulfur coals) and modularity 
(with no great cost penalty for loss of economies of scale). In addi- 
tion, PFBC has potential as a retrofit technology capable of 
pollution control and capacity boosting for existing coal-fired power 
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plants, as well as a an technology for existing oil and gas- 


fired steam plants. 3 tabs 


38412 (DOE/PC/60409-T3) Feasibility of wet oxidation for 
combustion of coal slurries: Phases 1 and 2: Final report. En- 
gleman, V.S. Science Applications International Corp., San Diego, 
CA (USA). Dec 1989. 167p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-83PC60409. Order Number DE90013460. 
Available from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

Coal combustion by wet oxidation, a process in which organic 
material is oxidized by air, or other oxygen-containing gas, in the 
presence of liquid water, was investigated. Key findings were that 
the rate of wet oxidation in the range of 600-670°F is more than 
an order of magnitude faster than the rate in the range 400-500°F. 
This would reduce the residence time in the reactor from several 
hours to a few minutes. Heat release rates were found to approach 
one million Btu per hour per cubic foot. Furthermore NO, and SO, 
were found to be in the single-digit ppM range. The filter cake dis- 
chargability was very good and the EP toxicity of the solids was 
substantially below limits. The study also found that wet oxidation 
was economically competitive with conventional and advanced 
combustion technologies. The operating costs were even lower 
when using low-value or negative-value (waste) fuels which can be 
burned by wet oxidation. Wet oxidation has many possibilities in 
small industrial applications. Even dirty and waste fuels can be 
cofired without emissions of NO, and SO,. 30 refs., 15 figs., 16 
tabs. 


38413 (DOE/PC/79650—-13) CWS-fired residential warm-air 
heating s : Phase 2 final report, August 1, 1988—March 1, 
1990. Balsavich, J.C.; Becker, F.E.; Smolensky, L.A. TECOGEN, 
Inc., Waltham, MA (USA). Mar 1990. 156p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-87PC79650. Order Num- 
ber DE90012237. Available from NTIS, PC AO8/MF A01 - OSTI; 
GPO Dep. 

The objective of the CWS-Fired Residential Warm-Air Heating 
System program was the development of an economically viable 
coal water slurry (CWS) fueled furnace that is competitive with cur- 
rent oil and natural gas systems. During the first phase of the 
program, a novel state-of-the-art Inertial Reactor with Internal Sep- 
aration (IRIS) combustor was designed and tested. The second 
phase of the program focused on evaluating the interaction be- 
tween the individual components and system design optimization. 
Testing was conducted on the prototype furnace. This work con- 
centrated on optimizing the combustor configuration to yield high 
combustion efficiencies and prevent the possible agglomeration of 
coal within the combustor. Also, a new twin-fluid CWS atomizer 
was designed and tested. This atomizer employed a supersonic 
airstream to shear the CWS external to the nozzle and thereby 
eliminated erosion problems. Also, a new furnace system was de- 
signed, constructed, and extensively tested. This furnace, called 
the third-generation system, served as a basis for a manufacturing 
prototype and included all the necessary controls needed for auto- 
matic operation. In life testing of the third-generation furnace 
system, the unit operated for 200 hours and burned 1,758 pounds 
of CWS. This translated into an average input rate throughout the 
test period of 87,260 Btwhr. During this period, combustion effi- 
ciencies ranged from 98.2 to 99.1 percent, with a noted increase in 
efficiency with time. This furnace was also tested in a cyclic man- 
ner for an additional period of 54 hours to evaluate the effect of 
thermal transients. During cyclic testing, the furnace went through 
repeated transient cycles, which included startup on oil, transition 
to CWS, and cool-down. As part of an economic evaluation the 
high volume cost of a CWS-fired warm air furnace was determined. 
90 figs., 7 tabs. 


38414 (DOE/PC/79656-T2) Advanced atomizer concept for 
CWF [coal-water fuel] burning in small combustors: Quarterly 
report, September-November 1987. Atlantic Research Corp., 
Alexandria, VA (USA). Combustion Technology Dept. [1990]. 13p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79656. Order Number DE90009909. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The primary objective of this project is to develop an atomizer to 
be used for the combustion of coal-water fuel (CWF) in small- to 
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medium-sized boilers. The envisoned atomizer utilizes two oppos- 
ing streams of CWF which collide and cause a spray to be 
produced. A biast of air crossing the streams directs the spray into 
the combustion zone of a boiler. It is hoped that the opposed-jet 
atomizer will produce MMD sprays of fine droplet sizes, possibly 
approaching 10 microns. A CWF was prepared at 40% solids that 
was 100% minus 38 microns (400 mesh). Good-quality sprays were 
produced at 125 psig using the smaller orifice of 0.024 inch. Some 
large droplets were observed, but in general the spray was quite 
fine and mist-like. This encouraging result has prompted us to per- 
form particle size measurements on the droplets produced. These 
measurements will be presented in subsequent reports. 3 figs. 


38415 (DOE/PC/79656-T3) Advanced atomizer concept for 
CWF [coal-water fuels] burning in small combustors: Quar- 
terly report, November 1987—January 1988. Atlantic Research 
Corp., Alexandria, VA (USA). Combustion Technology Dept. [1990]. 
18p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79656. Order Number DE90009910. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This quarterly report describes work on the design, fabrication, 
and testing of a new device for atomizing coal-water fuels. The de- 
vice is referred to as an opposed-jet atomizer, and differs from 
conventional atomizer designs in that the atomization results 
largely from the collision of two opposing streams of CWF flowing 
towards each other. Normal to the plane of the opposing streams 
of CWF, a blast of air crosses the colliding streams and not only 
aids in the atomization, but also directs the spray into the combus- 
tion zone of a combustor. The project is divided into 11 tasks. The 
device is first to be designed, and a rough prototype built. Next the 
atomizer is to be tested using water, and after successful atomiza- 
tion of water, CWF will be atomized under cold-flow (i.e., 
noncombustion) conditions. Upon review of the cold-flow testing, 
and after any modifications are approved and incorporated into the 
atomizer design, the actual atomizer will be fabricated and tested 
under actual combustion conditions. An evaluation of the combus- 
tion results will determine the effectiveness of the opposed-jet 
CWF atomizer. Results are described. 3 figs., 8 tabs. 


38416 (DOE/PC/79656-T4) Advanced atomizer concept for 
CWF [coal-water fuel] burning In small combustors: Quarterly 
report, February 1988—April 1988. Atlantic Research Corp., 
Alexandria, VA (USA). Combustion Technology Dept. [1990]. 19p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79656. Order Number DE90009911. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This quarterly report describes work performed on the design, 
fabrication, and testing of a new device for atomizing coal-water 
fuel (CWF). The device is referred to as an opposed-jet atomizer, 
and differs from conventional atomizer designs in that the atomiza- 
tion results largely from the collision of two opposing streams of 
CWF flowing towards each other. Normal to the plane of the op- 
posing streams of CWF, a biast of air crosses the colliding streams 
and not only aids in atomization, but also directs the spray into the 
combustion zone of a combustor. The project is divided into 11 
tasks, each of which is intended to allow the goal of developing a 
workable CWF atomization device to be achieved. The device is to 
be designed, and a prototype built. Next the atomizer is to be 
tested with water. Upon achieving the successful atomization of 
water, CWF will be atomized under cold-flow (i.e., noncombustion) 
conditions. The results of the cold-flow testing are to be reviewed, 
and any necessary modifications to the atomizer are to be ap- 
proved. After modification, if necessary, the opposed-jet atomizer 
will be tested under actual combustion conditions. An evaluation of 
the combustion results will determine the effectiveness of the de- 
vice. 1 ref., 4 tabs. 


38417 


(DOE/PC/79656-T5) Advanced atomization concept 
for CWF [coal-water fuels] burning in small combustors: Quar- 


terly report, May 1988—July 1988. Atlantic Research Corp., 
Alexandria, VA (USA). Combustion Technology Dept. [1990]. 17p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79656. Order Number DE90009912. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 
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This report describes work performed on the design, fabrication, 
and complete characterization of a new device for atomizing coal- 
water fuels (CWF). The device is described as an opposed-jet 
atomizer. Two diametrically opposed streams of CWF are directed 
toward each other at high velocity. Normal to the plane of the op- 
posing streams of CWF, a blast of air (referred to as cross-flow 
atomizing air) crosses the colliding streams and not only aids in at- 
omization, but also directs the spray into the combustion zone of a 
combustor. Theoretically, the opposed-jet atomizer should be able 
to produce a spray MMD (mass median diameter) approaching 10 
microns, given a suitably fine CWF. This fine a spray should then 
allow for CWF burning in combustors that are smaller than those 
used today for CWF burning. The ARC research combustor is a 1— 
2mm BTU/H “tunnel-type” furnace, and will be used for combustion 
testing of the new atomization device. The quarterly report for this 
project for the period November 1987 through January 1988 con- 
tained three preliminary design conceptualizations. 5 figs., 3 tabs. 


38418 (DOE/PC/79656-T6) Advanced atomization concept 
for CWF [coal-water fuels] burning in small combustors: Quar- 
terly report, August 1988-October 1988. Atlantic Research 
Corp., Alexandria, VA (USA). Combustion Technology Dept. [1990]. 
13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79656. Order Number DE90009913. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report describes work performed on the design, fabrication, 
and characterization of a new device for atomizing coal-water fuels 
(CWF). The device is described as an opposed-jet atomizer. Two 
diametrically opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams of CWF a 
blast of air (referred to as cross-flow atomizing air) crosses the col- 
liding streams causing atomization and directing the spray into the 
combustion zone of a combustor. It has been estimated that the 
opposed-jet atomizer should be able to produce a spray MMD 
(mass median diameter) approaching 10 microns, given a suitably 
fine CWF. This fine a spray should then allow CWF to burn in 
combustors that are smaller than those used today for CWF firing. 
The ARC research combustor is a 1-2 MMBTU/H “tunnel-type” 
furnace, and will be used for combustion testing of the new atom- 
ization device. This quarter, the ancilliary equipment required to 
operate the opposed-jet atomizer was to be procured and assem- 
bled. The major subsystems are: feed-system for the No. 2 fuel oil, 
propane burner (with feed systems for propane and combustion 
air), feed system for CWF, atomizing air feed system, secondary 
air feed system, and also cooling water for the jacketed atomizer. 
Each of these systems is currently operational. 5 tabs. 


38419 (DOE/PC/79656-T7) Advanced atomization concept 
for CWF [coal-water fuels] burning in small combustors: Quar- 
terly report, November 1988—January 1989. Atlantic Research 
Corp., Alexandria, VA (USA). Combustion Technology Dept. Mar 
1989. 22p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-87PC79656. Order Number DE90009914. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report describes work performed on the design, fabrication, 
and characterization of a new device for atomizing coal-water fuels 
(CWF). The device is described as an opposed-jet atomizer. Two 
diametrically opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams of CWF a 
blast of air (referred to as cross-flow atomizing air) crosses the col- 
liding streams causing atomization and directing the spray into the 
combustion zone of a combustor. It has been estimated that the 
opposed-jet atomizer should be able to produce a spray MMD 
(mass median diameter) approaching 10 microns, given a suitably 
fine CWF. This fine a spray should then allow CWF to burn in 
combustors that are smaller than those used today for CWF firing. 
The ARC research combustor is a 1-2 MMBTU/H “tunnel-type” 
furnace, and will be used for combustion testing of the new atom- 
ization device. This report describes results of combustion testing. 
2 refs., 3 figs., 9 tabs. 


38420 (DOE/PC/79656-T8) Advanced atomization concept 
for CWF [coal-water fuels] burning in small combustors: Quar- 
terly report, February 1989—April 1989. Atlantic Research Corp., 
Alexandria, VA (USA). Combustion Technology Dept. Jun 1989. 





18p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79656. Order Number DE90009915. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report describes work performed on the design, fabrication, 
and characterization of a new device for atomizing coal-water fuels 
(CWF). The device is described as an opposed-jet atomizer. Two 
diametrically opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams of CWF a 
blast of air (referred to as cross-flow atomizing air) crosses the col- 
liding straams causing atomization and directing the spray into the 
combustion zone of a combustor. It has been estimated that the 
opposed-jet atomizer should be able to produce a spray MMD 
(mass median diameter) approaching 10 microns, given a suitably 
fine CWF. This fine a spray should then allow CWF to burn in 
combustors that are smaller than those used today for CWF firing. 
The ARC research combustor is a 1-2 MMBTU/H “tunnel-type” 
furnace, and will be used for combustion testing of the new atom- 
ization device. This report describes modifications of the atomizer 
and combustion test results of CWF. 10 tabs. 


38421 (DOE/PC/79656-T9) Advanced atomization concept 
for CWF [coal-water fuels] burning in small combustors: Quar- 
terly report, May 1989-—July 1989. Atlantic Research Corp., 
Alexandria, VA (USA). Combustion Technology Dept. Aug 1989. 
16p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79656. Order Number DE90009916. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report describes work performed on the design, fabrication, 
and characterization of a new device for atomizing coal-water fuels 
(CWF). The device is described as an opposed-jet atomizer. Two 
diametrically opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams of CWF a 
blast of air (referred to as cross-flow atomizing air) crosses the col- 
liding streams causing atomization and directing the spray into the 
combustion zone of a combustor. It has been estimated that the 
opposed-jet atomizer should be able to produce a spray MMD 
(mass median diameter) approaching 10 microns, given a suitably 
fine CWF. This fine a spray should then allow CWF to burn in com- 
bustors that are smaller than those used today for CWF firing. The 
ARC research combustor is a 1-2 MMBTU/H “tunnel-type” furnace, 
and will be used for combustion testing of the new atomization de- 
vice. This report describes results of combustion testing of CWF. 
Firing rate in relation to combustion efficiency is described. 6 tabs. 


38422 (DOE/PC/79915—-T8) Mechanisms of coal-water mix- 
ture combustion in fluidized beds: Technical progress report, 
December 14, 1989-March 15, 1990. Brown, R.C. lowa State 
Univ. of Science and Technology, Ames, IA (USA). [1990]. 13p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87PC79915. Order Number DE90010971. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Studies continued on fluidized bed combustion of coal-water- 
limestone mixtures. The second quarter of FY 1990 was occupied 
with additional test on calcination and sulfation mechanisms for 
limestone formulated in coal-water mixtures (CWM). We also 
began exploring methods for in-situ determination of intrinsic reac- 
tivities of sorbent. 7 refs., 4 figs., 2 tabs. 


38423 (DOE/PC/79916—4) Determination of local radiative 
properties in coal-fired flames: Technical progress report, first 
quarter of the second year, September 15, 1988—December 15, 
1988. Menguc, M.P. Kentucky Univ., Lexington, KY (USA). Dept. of 
Mechanical Engineering. [1990]. 8p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract FG22-87PC79916. Order Number 
DE90013058. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report presents results of research on determining the radia- 
tive properties of coal particles. In this quarterly report we briefly 
discuss the use of an inverse Monte Carlo technique for plane- 
parallel media as part of our analytical studies. Experimentally, our 
main goal is to determine the radiative properties of coal particles 
as they are. It means that all surface irregularities, size distribution 
effects, and complex index of refraction uncertainties should be 
buried in the effective models we are developing. Tasks include: 
simple non-flame experiments; and flame experiments. Current fo- 
cus is on the simple non-flame experiments, which would give an 
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idea about our potential and accuracy in determining the radiative 
properties of coal particles without being affected by the hostile 
flame environment. For this, we decided to design an experimental 
test cell in which we can suspend coal particles of known rank, 
size, and size-distribution. The short term goal of this experiment is 
to use transmission measurements at five different wavelengths to 
calculate the extinction efficiency of a one dimensional coal stream 
for different size distributions of coal particles. 2 refs., 1 fig. 


38424 (DOE/PC/88918-6) Reduction of NO, and SO2 emis- 
sions from coal burning pulse combustors: 

technical progress report, 1—March 31, 1990. Powell, 
E.A.; Zinn, B.T. Georgia Inst. of Tech., Atlanta, GA (USA). School 
of Aerospace Engineering. May 1990. 27p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-88PC88918. Order Num- 
ber DE90012523. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Work accomplished during this quarter is presented and dis- 
cussed. This project is concerned with the reduction of sulfur 
dioxide and nitrogen oxides emissions from Rijke type coal burning 
pulse combustors by sorbent addition and combustion staging. This 
quarter the assembly and installation of the sorbent feed system 
was completed. A series of baseline experiments was then com- 
pleted to determine the NO, and SO. emissions in the absence of 
sorbent addition or combustion staging. For the baseline tests, 
sound pressure levels, frequencies, exhaust gas compositions 
(CO2z, CO, O2, NO, and SOz) and temperatures were measured 
as a function of air/fuel ratio for a fixed coal feed rate of 75 g/min. 
Next a series of air staging tests was conducted to determine the 
effectiveness of substoichiometric primary coal combustion fol- 
lowed by secondary air injection above the bed in reducing the 
NO, emissions. Finally a series of non-pulsating tests was per- 
formed to determine the effect of pulsations on the NO, emissions. 
Comparison of the results of the pulsating and non-pulsating tests 
indicate that pulsations greatly increase the combustion efficiency 
for a given air/fuel radio. Unfortunately pulsations also greatly 
increase the efficiency with which the fuel-bound nitrogen is con- 
verted into nitrogen oxides. 


38425 (DOE/PC/90276—-1) Conversion of industrial boilers 
to burn coal water fuel: Phase 1, Pilot-scale development and 
testing: Final report. Eckhart, C.F.; Rodgers, L.W.; Shiao, S.Y.; 
Flais, L.R. Babcock and Wilcox Co., Alliance, OH (USA). Research 
and Development Div. Dec 1989. 224p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC90276. Order Number 
DE90012236. Available from NTIS, PC A11/MF A01 - OSTI. 

The objective of this project was to develop and prove the feasi- 
bility of an industrial coal-fired cyclone retrofit system which will 
maintain acceptable NO,, SO,, and particulate emissions without 
operational problems. The system consists of a pilot-scale cyclone 
combustor (6-million Btw/hr), a fuel pumping and handling subsys- 
tem, and a fuel injector/lighter subsystem. Coal-water fuel (CWF) is 
used instead of dry coal to maintain the same level of handling, 
storage, pumping, and combustion as is normally experienced with 
oil usage. This is an important aspect of the system since most in- 
dustriaVcommercial/institutional users could not accept dry coal 
handling and preparation requirements. A specific task was created 
to specify the coal, perform laboratory tests, and supervise com- 
mercial production of CWF for the pilot-scale tests. Emissions goals 
of the project were to meet new source performance standards 
(NSPSs) for NO, and SO, and to reduce ash input to the main fur- 
nace by 80%. Finally, an economic review and sensitivity analysis 
of a full-scale system (100-million Btu/hr) was made for advanced 
combustion systems and technology development. Estimates of 
boiler conversion, auxiliary equipment, operating, and other costs 
associated with a retrofit were made. An investment analysis was 
then performed including sensitivity to capital cost, O&M costs, and 
premium fuel and CWF prices. 29 refs., 52 figs., 15 tabs. 


38426 (DOE/PC/90279-T21) Advanced coal-fueled combus- 
tor for residential space heating applications: Quarterly report, 
July 1—September 30, 1988. Energy and Environmental Research 
Corp., Irvine, CA (USA). Oct 1988. 3p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC90279. Order Number 
DE90009906. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
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Short communication. COMBUSTORS/design; PROGRESS 
REPORT; COMBUSTORS; DESIGN; SPACE HEATING; RESI- 
DENTIAL BUILDINGS; HEAT EXCHANGERS; COAL; FUEL 
SLURRIES 


38427 (DOE/PC/90279-T22) Advanced coal-fueled combus- 
tor for residential space heating applications: Quarterly report, 
October 1—December 31, 1988. Energy and Environmental Re- 
search Corp., Irvine, CA (USA). Jan 1989. 12p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-86PC90279. Order Num- 
ber DE90009907. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The objective of this program is to develop an integrated com- 
bustor/heat exchanger which burns coal either as a slurry or as dry 
ultrafine coal and which is suitable for use in a range of residential 
space heaters. The program has been divided into two phases. To 
date, Phase 1 has been completed. In Phase 1, combustor con- 
cepts were developed and evaluated by means of mathematical 
modeling and experimental testing. The most promising concept, 
an air-cooled stainless steel combustion chamber, was fabricated 
and tested. In Phase 2, an optimized prototype combustor will be 
integrated with a heat exchanger to complete the prototype resi- 
dential space heater. This quarterly report describes the work 
performed on Task 2 — Combustor Optimization. Initially the de- 
sign of the combustor was optimized and included modifications of 
the burner and the combustion chamber. Combustion performance 
of the optimized combustor was conducted as well as the response 
time. 5 figs. 


38428 (DOE/PC/90279-T23) Advanced coal-fueled combus- 
tor for residential space heating applications: Quarterly report, 
January 1—March 31, 1989. Energy and Environmental Research 
Corp., Irvine, CA (USA). Apr 1989. 7p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-86PC90279. Order Number 
DE90009908. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The objective of this program is to develop an integrated com- 
bustor/heat exchanger which burns coal either as a slurry or as dry 
ultrafine coal and which is suitable for use in a range of residential 
space heaters. The program has been divided into two phases. To 
date, Phase 1 has been completed. In Phase 1, combustor con- 
cepts were developed and evaluated by means of mathematical 
modeling and experimental testing. The most promising concept, 
an air-cooled stainless steel combustion chamber, was fabricated 
and tested. In Phase 2, an optimized prototype combustor will be 
integrated with a heat exchanger to complete the prototype resi- 
dential space heater. This quarterly report describes the work 
performed on Task 3 — Integration of Heat Exchangers, and asi, 
collector. 2 figs., 1 tab. 


38429 (FRNC-TH-3596) Experimental study of pulverized 
coal combustion in a simplified vertical furnace with heat 
exchangers. Operating parameters in function of fuel charac- 
teristics and control parameters. Application to kinetics of 
mass and heat exchange and study of ash deposits on ex- 
changer walls. Zaoui, M. Ecole Nationale Superieure des Mines, 
75 - Paris (France). 1988. 173p. (In French). Order Number 
DE90506130. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

For operation of thermal generators using pulverized coal, com- 
position of mineral residue after combustion in air, ash fusibility 
and fouling rate are studied. A pilot furnace was realized for 
pulverized coal combustion at temperature similar to industrial gen- 
erators. A bibliographic study recalls main results on ash fusibility, 
slag formation and fouling. Mineral composition is studied for differ- 
ent flame temperature by physical and chemical analysis of the 
slag. Influence of ash deposit thickness on exchanger walls and 
wall temperature on composition are also examined. 


38430 (UBA-FB—89-042) Determination and reduction of air 
pollutant emissions during fluidized-bed firing for coal. Scholl, 
G.; Guedelhoefer, P.; Mistele, J.; Weber, E. Saarbergwerke AG, 
Saarbruecken (Germany, F.R.); Essen Univ. (Gesamthochschule) 
(Germany, F.R.). Inst. fuer Umweltverfahrenstechnik; Technischer 
Ueberwachungs-Verein Rheinland e.V. (TUeV), Koeln (Germany, 
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F.R.). Inst. fuer Energietechnik und Umweltschutz; Umweltbunde- 
samt, Berlin (Germany, F.R.). Jul 1988. 277p. (in German). 
Contract UFOPLAN-Nr. 10407151. Available from Copy held by 
UB/TIB Hannover. 

Saarbergwerke AG, Saarbruecken, made extensive experiments 
at Fluidized-Bed Combustion (FBC) systems to measure the air 
pollutant emissions. The measurements were performed in 1983-84 
at a FBC test installation and in 1986 at the FBC of the prototype 
power station in Voelklingen (MKV). Through the series connection 
of FBC and steam generator in MKV a Two-Stage-Combustion is 
realized, at which the second stage works as a thermic aftertreat- 
ment of the flue gas and reduces the air pollutant emissions 
considerably. Because of the different general conditions of prozess 
and test performance the results gained at the test installation can- 
not be directly transferred to the FBC of the MKV. Concerning size 
and actual measurements the results from the FBC at MKV are of 
high importance. They generally show low air pollutant emissions 
because of tying up the pollutants in the ash. (orig.). 


38431 Evaluation of reactivity functions for coal combus- 
tion from particle size analysis in backmix reactors. Essenhigh, 
R.H. (Ohio State Univ., Columbus, OH (USA). Dept. of Mechanical 
Engineering); Basak, A.K.; Shaw, D.W.; Gangaram, G. Combustion 
and Flame (USA), 79(3): 307-318 (Mar 1990). 

Data obtained on the particle size distribution (PSD) in a small 
fluid bed have been used to show that the equations for the PSD 
in a perfectly stirred reactor (PSR) can yield additional information 
on the PSD due to swelling and breakage of an entering stream 
that is nominally monosize. For monosize particles, the results with 
coke confirm that there is a reciprocal relationship between the 
PSD function in the bed and the equation for coke. With char, it is 
shown that the measured PSD function can be used to back out 
the effects of breakage, with a nearly linear increase found for the 
number of particles with decreasing diameter due to breakage. The 
trend obeys a normal expectation. With swelling coals, however, 
there is also breakage but of a different sort, with the number of 
particles declining instead of rising with falling diameter. In a con- 
sidered extension of the PSD analysis to the char burnup region of 
a coal flame, the problem is shown to be more complex. Problems 
discussed include the effects of continuous removal, imperfect mix- 
ing, and changes in particle density by internal reaction. 
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38432 (ANL/EAIS/TM-—16) Macroeconomic impacts of clean 
coal technologies and acid rain legislation: A comparative 
analysis. Edwards, B.K. (Argonne National Lab., IL (USA). Envi- 
ronmental Assessment and Information Sciences Div.); South, 
D.W.; Veselka, T.D.; Gault, N.J. Argonne National Lab., IL (USA). 
Environmental Assessment and Information Sciences Div. Jun 
1989. 135p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
W-31109-ENG-38. Order Number DE90013542. Available from 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

In 1987, the National Association of Manufacturers published a 
study documenting the negative macroeconomic impacts that could 
occur if proposed acid rain legislation were passed (NAM 1987). 
These negative impacts would result from the substantially higher 
electricity rates that would be needed to finance conventional 
pollution-control retrofits. The US Department of Energy's Office of 
Fossil Energy (DOE/FE) wanted to evaluate the macroeconomic 
impacts of nonregulatory approaches to reduce the emissions of 
acid rain precursors. DOE/FE therefore directed Argonne National 
Laboratory (ANL) to determine the potential for clean coal tech- 
nologies (CCTs) to satisfy future electric load growth and achieve 
greater long-term reductions in emissions at a lower cost than 
could be achieved through a legislative mandate. This study docu- 
ments the macroeconomic impacts of CCT deployment without 
acid rain legislation and compares these results with the corre- 
sponding impacts of using conventional technologies and meeting 
mandatory emission reductions. The Argonne Utility Simulation 
(ARGUS) model was used to determine the least-cost solution and 
incremental levelized system costs* over the period 1995-2030 for 
three scenarios: (1) a baseline scenario, in which no acid rain con- 
trols are mandated and no CCTs are deployed; (2) an acid rain 
(AR) scenario, in which legislation (S. 1894, 100th Congress) is 





mandated but no CCTs are deployed; and (3) a CCT scenario, in 
which maximum CCT deployment (specifically, integrated gasifica- 
tion combined-cycle or IGCC technology in repowering and new or 
“greenfield” applications) occurs but no acid rain legislation is man- 
dated. The Data Resources Inc. (DRI) annual macroeconomic 
model (which was extended from 2010 to 2030) was used to com- 
pute the macroeconomic impacts of the AR and CCT scenarios. 2 
refs., 28 figs. 


38433 (DOE/FE-0196P) Directory of organizations inter- 
ested in innovative coal utilization technologies. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (USA). Of- 
fice of Planning and Environment. Jun 1990. 142p. Sponsored by 
U.S. DOE Fossil Energy. Order Number DE90013549. Available 
from NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

The US Department of Energy’s (DOE) Office of Fossil Energy, 
in response to industry and government requests, has assembled 
this directory of organizations interested in exploring new opportu- 
nities for coal use in the United States. It was developed as a 
guide for identifying organizations offering coal-related products, 
services, and technologies, and for facilitating the exchange of 
ideas between organizations interested in innovative coal utilization 
technologies. A primary objective of the directory is to provide a 
vehicle for establishing communications between organizations in- 
terested in furthering the use of domestic coal resources, and in 
particular conducting advanced research, development, and 
demonstration of coal fuels and technologies. Entries in this direc- 
tory present corporate profiles, primary business niches; 
technologies, products, and/or services offered; technologies of in- 
terest, such as joint ventures, equity funding, or commercialization 
of technologies. Listings also provide key company contacts; ad- 
dresses; and telephone, telex and fax numbers. 


38434 (EMR-MR37, pp. 46.1-46.10) Peat. Prud’homme, M. 
Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). 1989. (MICROLOG-90-00652). In Canadian minerals 
yearbook: Review and outlook, 1988. Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This chapter describes peat production, trade and consumption 
in Canada and the world and the prospects of the peat market. It 
contains data on Canadian peat resources. The physical character- 
istics of peat and the constraints of peat harveting are briefly 
recalled. In 1988, the Canadian peat prodocution amounted to 
725,000 tonnes, a 10% decline from 1987, due to adverse climatic 
conditions that prevailed in May and August. Strong sales during 
the first half of 1988 resulted in a 50% reduction of inventories by 
the beginning of the hearvesting season. Prices dropped by 14%. 
On a 9 month basis, Canadian exports totalled 477,358 tonnes, 
valued at Can $4,103M, and were mainly from Quebec (35%) On- 
tario (23%), Manitoba (13%) and New Brunswick (11%). The 
United States accounted for 90% of the Canadian peat exports, fol- 
lowed by Japan (7%). The developments in the Canadian peat 
industry are summarized, including some research on peatland 
reclamation. World production, consumption and trade of peat are 
discussed. The 1988 world production was forecast to be 241 
Mtonnes. Peat uses are summarized, and the outlook of the peat 
market is discussed. 5 refs., 1 fig., 7 tabs. 
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38435 (PB—90-194176/XAB) Engineering analysis and eval- 
uation of the Centralia mine fire. Volume 2. GAi Consultants, 
Inc., Monroeville, PA (USA). Jul 1983. 292p. Available from NTIS, 
PC A13/MF A02. 

See also Volume 1, PB—90-148487. Portions of this document 
are not fully legible. 

Provided in volume 2 is an analysis of the mine fire, which de- 
fines fire conditions, identifies ventilation patterns, and determines 
the progression of the fire. Options to control and/or extinguish the 
fire are examined, based on the analysis. 
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38436 (CPA-CE03055) Petroleum-related activity and re- 
source potential within the Beaufort Sea-Mackenzie Delta land 
use planning area. Canadian Petroleum Association, Calgary, AB 
(Canada). May 1988. 24p. (CE-03055). Available from Canadian 
Petroleum Association, 3800 - 150 6th. Ave. S.W., Calgary, AB, 
CAN T2P 3Y7. Prices: $25.00 CAN. 

A compilation is presented concerning the past and current activ- 
ity of the petroleum industry in the Mackenzie Delta-Beaufort Sea 
re ‘on of Canada. The likely nature and the scope of future devel- 
opment and land use is also described. Exploration drilling to date 
has already resulted in the discovery of substantial oil and gas re- 
serves, and a number of proposals have been put forward to 
transport oil and gas resources from the region. Facilities to pro- 
duce, process, and transport oil and gas will likely take a form that 
will allow development of both onshore and offshore reserves. Gas 
production will most likely first involve onshore gas plants at the 
two major gas fields on Richards Island plus a third plant at Par- 
sons Lake on the mainiand. Subsequent development would 
connect smaller reserves by extending gathering systems from 
those plants. A possible alternative is a single, centrally-located 
gas plant. Oil will likely be produced first from offshore wells at 
Amauligak and piped onshore to a terminal on Richards Island. 
Subsequent development will involve connection of smaller re- 
serves to installed processing and transport facilities. In land use 
planning, it will be necessary to recognize the importance of trans- 
port corridors and to ensure that certain lands, such as areas of 
significant petroleum reserves and deepwater harbor sites, are pro- 
tected from encroachment by non-compatible land uses. 10 figs. 


38437 (CPA-CE03063) Land use requirements for an- 
ticipated hydrocarbon development in the Mackenzie 
Deita-Beaufort Sea land use region. Canadian 
Petroleum Association, Calgary, AB (Canada). Mar 1989. 97p. 
(CE-—03063). Available trom Canadian Petroleum Association, 3800 
- 150 6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: PRICES 
UPON REQUEST. 

Details are presented of likely land requirements for oil and gas 
development in the Mackenzie Delta-Beaufort Sea region of 
Canada. After an introduction reviewing the likely scope and nature 
of petroleum development in the area, land use policies and legis- 
lation, and land use issues, development scenarios are described. 
Details are provided on developments at specific production and 
processing sites, transport corridors, transmission pipelines, and 
other sites of value such as those used for base camps, communi- 
cations stations, and harbors. 4 refs., 16 figs. 
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38438 (CONF-9006215—1) Generation and testing of ran- 
dom flelds and the conditional simulation of reservoirs. Sultan, 
A.J.; Heller, J.P.; Gutjahr, A.L. New Mexico Inst. of Mining and 
Technology, Socorro, NM (USA). New Mexico Petroleum Recovery 
Research Center. [1990]. 11p. Sponsored by U.S. DOE Fossil En- 
ergy; New Mexico Research and Development Institute. DOE 
Contract FC21-84MC21136. From International technical meeting 
of Petroleum Society of CIM/SPE; Calgary (Canada); 10-13 Jun 
1990. Order Number DE90013467. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Three methods have been reported by which random fields can 
be generated to represent permeability fields for use in reservoir 
simulation. Because these fields would be the basis of the simula- 
tions, it is essential that the procedure of their generation, and the 
qualifications of the methods themselves, should be investigated 
closely. There seem to have been no attempts reported to identify 
the general characteristics needed by which to qualify a particular 
method for this use. The methods that are considered to generate 
random fields in this study are: the Fast Fourier Transform Method 
(FFTM) developed by Gutjahr; the Source Point Method (SPM) in- 
troduced by Heller; and the Turning Bands Method (TBM) which 
was originated by Matheron and further developed by Montoglou 
and Wilson. A structural analysis, that takes spatial correlations 
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into consideration, has been performed on these three methods. 
For most reservoirs, permeability has been reported to be 
distributed log-normally. In this work, the Kolmogorov-Smirnov nor- 
mality test was performed on each of the three methods. It was 
noted that a normality test alone is not a sufficient criterion by 
which to select a particular method for the generation of a random 
field. To this must be coupled a structural analysis, so that spatial 
correlations can be considered. Geostatistical techniques, kriging, 
and conditioned simulation are used on the generated fields. 
These techniques take into account the actual measured data 
taken from laboratory or field tests. 10 refs., 14 figs., 1 tab. 


38439 (DOE/ER/1374S-2) Investigation of ultrasonic wave 
interactions with fluid-saturated porous rocks: [Progress re- 
port]. Adier, L. Ohio State Univ., Columbus, OH (USA). Dept. of 
Welding Engineering. [1990]. 89p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-87ER13749. Order Number 
DE90012868. Available from NTIS, PC AO5/MF A01 - OSTI. 

Investigation of ultrasonic waves, especially the slow compres- 
sional wave, with fluid-saturated porous solids, especially rocks. 
This research effort should fine applications in the geophysical 
evaluation of fluid-bearing porous rocks where parameters such as 
tortuosity, permeability, saturation level, and internal impurities are 
difficult to measure by conventional techniques. The proposed in- 
vestigation may be divided into three major subtasks: Experimental 
study of surface wave propagation on fluid-saturated porous mate- 
rials. A new, so-called direct excitation technique will be used on 
both air- and water-saturated samples; further development of the 
Lamb wave technique recently introduced to study guided wave 
propagation in thin fluid-saturated porous plates. The analytical 
treatment will be extended to account for viscous losses and scat- 
tering inhomogeneities; and theoretical and experimental study of 
slow wave propagation in fluid-saturated natural rocks. A new tech- 
nique based on the transmission of airborne ultrasound through 
air-saturated porous plates will be used to determine properties 
such as tortuosity, permeability, etc. 22 refs., 37 figs., 3 tabs. 


38440 (FRNC-TH-3600) New methods of well-logging data 
analysis. Sedimentologic study of an oil field. Pinoteau, B. 
Ecole Nationale Superieure des Mines, 75 - Paris (France). 1986. 
313p. (in French). Order Number DE90501905. Available from 
NTIS (US Sales Only), PC A14/MF A01. 

New methods of well-logging data analysis have been set up, 
starting from the study of GLOBAL and GEODIP ((C) SCHLUM- 
BERGER) data recorded along the same turbiditic formation. 
Based on lithological information, the Brick-Sections facilitate well- 
to-well correlations. The present shape of sedimentary formation is 
partly the result of compaction distorsion. So, the leading idea is to 
restore the original picture and to split the geological formation into 
anisopach (mainly due to tectonic activity during sedimentation) 
and isopach (with only sedimentary processes) periods. When plot- 
ting dips on stereograms, spherical and conical patterns are 
frequently found. Their succession allows to compute the sedimen- 
tary component of dips, which may be compared to the detritic 
deposits directions. These methods have been tested on some 15 
wells drilled through the same oil field. They emphasize the great 
importance of structural control during sedimentation, displayed by 
North-South troughs where the coarsest deposits have been 
trapped. On another side, some periods without tectonic activity 
have been recognized, mainly at the top of hectometric rythms. 
They are associated with NEWS sedimentary bodies, a direction 
which fits in currents streams, as they have been inferred from 
present dips analysis. 


38441 (LU-CE03014) Needs and constraints of petroleum 
exploration In developing countries. Fetah, M. Laval Univ., 
Quebec City, PQ (Canada). [1989]. 19p. (CONF-8909349-: 8. in- 
ternational symposium on petroleum economics, Chateau Fronteau 
(Canada), 13-15 Sep 1989; CE-03014). Available from Universite 
Laval. Departement d’economique, Paviollion de l'Est, Laval, PQ, 
CAN G1K 7P4. Prices: PRICES UPON REQUEST. 

This paper deals with the energy problems of the developing 
countries that do not produce petroleum (NPDCs), and the urgent 
need to re-start the exploration of these countries for hydrocarbon 
resources and to decrease the exploration constraints acting on 
these countries. Petroleum will continue, for a long time, to be the 
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main fuel of economic development in the Third World, and the 
petroleum resources in the NPCDs are estimated to be 55 to 100 
GbbI. The main obstacle to petroleum exploration in these 
countries seems to be the lack of capital and of human and tech- 
nological resources. The constraints of petroleum explorations and 
the role of international aid are discussed; the achievements of 
Morocco, particularly the discovery of the Meskala natural gas- 
condensate deposit, are underlined. Recommendations are made 
as to how to encourage petroleum exploration in the NPDCs by re- 
ducing risks and taxes and by improving the access of these 
countries to the international financial market. 4 figs., 4 tabs. 


38442 (LU-CE03015) Petroleum takes the place of 
petroleum: the effects of technological advances on 
petroleum production. Bourgeois, B. (inst. d'Economie et de Poli- 
tique de |’Energie, Grenoble (France)); Martin, J.-M. Laval Univ., 
Quebec City, PQ (Canada). [1989]. 22p. (CONF-8909349-: 8. in- 
ternational symposium on petroleum economics, Chateau Fronteau 
(Canada), 13-15 Sep 1989; CE-03015). Available from Universite 
Laval. Departement d’economique, Paviollion de l'Est, Laval, PQ, 
CAN G1K 7P4. Prices: PRICES UPON REQUEST. 

This paper discusses the directions, results, and impacts on fu- 
ture reserves of the research and development efforts of the 
petroleum industry. The technical progress in petroleum exploration 
and production since 1970 is summarized. The 3 main directions of 
this progress seem to be the development of offshore techniques, 
that of enhanced recovery, and the transition from extensive to in- 
tensive exploration; each of these aspects is discussed in detail, 
the focus being on the influence of lower petroleum prices on the 
evolution of technology. Between 1973 to 1987, the world 
petroleum production did not increase much, changing from 55.4 to 
56.6 Mbbi/d; however, it is estimated that 20 Mbbli/d, or 36%, have 
a different origin, due to a decrease of production in North America, 
Africa and the Middie East and to an increase production in Latin 
America, Europe, Asia and Australia. The technological causes of 
this shift in origin are discussed. A forecast of the reserves of 
petroleum in the coming decades developed by the French 
Petroleum Insititute (IFP), is presented. According to this forecast, 
the cost reductions in petroleum production will be between 14% 
for conventional and marginal offshore production, in the middie 
run and 50% for deep sea production, and chemically enhanced 
recovery, other than polymer injection, in the long run. Some kinds 
of progress are cumulative; for instance, horizontal drilling can im- 
prove the efficiency of exploration as well as that of recovery. The 
prospects of technological progress in petroleum exploration and 
production are also briefly discussed. 21 refs., 6 tabs. 


38443 (NSR-90-02045) Nova Scotia Resources Limited. 
1989 annual report. Nova Scotia Resources Ltd., Halifax, NS 
(Canada). 19p. (MICROLOG-90-02045). Available from PC Nova 
Scotia Resources Limited, 1657 Bedford Row, PO Box 2111, Stn. 
M, Halifax, NS, CAN B3J 3B7; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This annual report deals with the financial achievements of the 
company. During 1987/88, the company also initiated or partici- 
pated in three exploratory/appraisal wells in the Sable Island 
region: Whycocomagh N-90, Como P 21, and Panuke F99, which 
yielded promising results. The report discusses Scotian shelf oil 
prospects, exploration agreement number 283 (south and west of 
Sable Island), the Cohasset-Panuke project, and the Venture Gas 
project. Other activities described are gold exploration and the test- 
ing of new coal-water fuels. The financial statements of the 
company as at March 31, 1988 are given. 5 figs., 3 tabs. 


38444 (OCS/MMS-90-0013) Outer continental shelf oll and 
gas activities: Pacific update, August 1987-November 1989. 
Slitor, D.L.; Wiese, J.D.; Karpas, R.M. Minerals Management 
Service, Herndon, VA (USA). 1990. 104p. Sponsored by U.S. De- 
partment of the Interior. Available from OSTI; US Dept. of Interior, 
Office of Information and Publications, Minerals Management Ser- 
vice, MS 4610, 381 Elden St., Herndon, VA 22070-4817. 

This Pacific Update focuses on the geology and petroleum po- 
tential of the Central California and Washington-Oregon OCS 
Planning Areas. This report discusses the following topics: offshore 





oil and gas resources of the Pacific region; project-specific devel- 
opments and status; and magnitude and timing of offshore 
developments. (CBS) 
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38445 (DOE/BC/14250-T3) Research on improved and 
enhanced oll recovery in Illinois through reservoir character 
zation: Task 1. lilinois State Geological Survey, Champaign, IL 
(USA). 25 Jun 1990. 64p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-89BC14250. Order Number DE90013246. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The Illinois Department of Energy and Natural Resources 
through a Memorandum of Understanding with the US Department 
of Energy has commenced a research program in “Improved and 
Enhanced Oil Recovery from Illinois Reservoirs Through Reservoir 
Characterization.” The program will include studies on mineralogy, 
petrography of reservoir rock, database management, engineering 
assessment, seismic studies and acoustic logs, and mapping. 8 
figs. (CBS) 


38446 (DOE/MC/26253-—1) Scale-up of miscible flood pro- 
cesses: Quarterly report, October 1989-March 1990. Orr, F.M. 
Jr. Stanford Univ., CA (USA). Dept. of Petroleum Engineering. 
[1990]. 13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG21-89MC26253. Order Number DE90013026. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This project is a systematic research effort aimed at quantifying 
the interactions of physical mechanisms that control the scaling be- 
havior of miscible floods. Displacement performance in a miscible 
flood is the result of a complex set of competing and interacting 
mechanisms. Phase behavior is of fundamental importance be- 
cause the transfer of components from the oil to the injected fluid 
(as in most COz2 floods) or from the injected fluid to the oil (as in 
rich gas floods) can generate mixture compositions that avoid the 
two-phase region. That mixing, in turn, causes mixture composi- 
tions that occur during a multidimensional displacement to differ 
from the corresponding compositions in a one-dimensional dis- 
placement. Because composition route can strongly influence local 
displacement efficiency, crossflow and the resulting induced mixing 
will influence recovery performance in field-scale floods. The mag- 
nitude of the influence depends on the lengths over which 
crossflow occurs, the rate at which fluids are moved, and, of 
course, the phase behavior of the resulting mixtures. The goal of 
this project is to make more accurate quantitative predictions of the 
impact of nonuniform flow, crossflow and phase behavior in flows 
in heterogeneous reservoir rocks. Research effort is divided into 
three areas: (1) phase behavior, fluid properties and flow; (2) pat- 
terns and scales of nonuniform flow; (8) interaction of nonuniform 
flow, crossflow and phase behavior. 11 refs., 9 figs., 2 tabs. 


38447 (EC/TDTS—89-04697, pp. 105-114) An experimental 
study of large bubble dynamics. Bugg, J.D. (Univ. of Calgary, 
Calgary, AB (Canada)); Rowe, R.D. Environment Canada, Ottawa, 
ON (Canada). Technology Development and Technical Services 
Branch. 1989. (CONF-8906340—: 12. Arctic and marine oil spill 
program, Calgary (Canada), 7-9 Jun 1989; MICROLOG-89-04697). 
In Proceedings of the twelfth Arctic and marine oil spill program: 
Technical seminar. Available from PC Canada Conservation and 
Protection, Environmental Protection Publications, Place Vincent 
Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

Experiments were conducted on the formation of large gas bub- 
bles from submerged pipes, using a test facility consisting of a 
water tank and an air injection system. The growth, departure, and 
subsequent shattering of the gas bubbles were recorded photo- 
graphically for pipe diameters of 2.5-10 cm and flowrates up to 50 
V/s. A number of interesting features of large-bubble formation were 
observed. For large-diameter pipes at low flowrates, there is often 
such significant backflooding that no large bubbles are formed. Sin- 
gle bubbles are formed at a narrow range of conditions. Over a 
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large range of conditions, a definite pairing of bubbles takes place. 
Multiple bubble formation is also observed occasionally. For small 
pipes at high flowrate, each bubble seems heavily influenced by the 
previous one and is literally pulled from the pipe by the circulation 
of the previous bubble. The upper bound of backflooding occurs at 
quite a high flowrate. Bursting of large bubbles apparently occurs 
by a rapid growth of disturbances in the bubble’s surface which 
cannot be damped by surface tension. A numerical model is being 
developed in parallel with these experiments, and current progress 
on the development of this model is also described. 9 refs., 9 figs. 


38448 Correlation of interference/pulse-test results with tilt- 
meter studies of fractures induced in the C shale. 
Locke, C.D. (BDM Engineering Service Co. (US)); Salamy, S.P.; 
Overbey, W.K.; Yost, A.B. pp. 65-76 of Proceedings of the SPE 
1989 Eastern regional conference and exhibition. Society of 
Petroleum Engineers, Richardson, TX (USA) (1989). (CONF- 
8910186-: Eastern regional conference and exhibition of the 
Society of Petroleum Engineers, Morgantown, WV (USA), 24-27 
Oct 1989). 

Technical Paper SPE 19314. 

natural/induced fracture orientation and permeability anisotropy 
(Kx:Ky) are two critical parameters required for understanding 
highly fractured anisotropic reservoirs such as the case in the Devo- 
nian shales. This paper reports on a detailed geologic/engineering 
test performed on the Chattanooga shale in eastern and southeast- 
ern Kentucky. Early results of tiltmeter responses were correlated 
with pre- and post-stimulation interference and pulse test results. 
Tiltmeter responses were corrected for uplifts induced by pressure 
transient during the frac treatment. In addition, corrections were 
applied to pulse test results for skin and wellbore storage. 


38449 CO, mobility control by carbonate precipitation: A 
modeling study. Aminian, K. (West Virginia Univ., WV (US)); 
Ameri, S.; Cunningham, L.E.; Watts, R.J. pp. 149-156 of Proceed- 
ings of the SPE 1989 Eastern regional conference and exhibition. 
Society of Petroleum Engineers, Richardson, TX (USA) (1989). 
(CONF-8910186—: Eastern regional conference and exhibition of 
the Society of Petroleum Engineers, Morgantown, WV (USA), 24- 
27 Oct 1989). 

Technical Paper SPE 19321. 

COz flooding is the most promising enhanced oil recovery 
method. However, the CO2 tends to bypass a high percentage of 
the oil in the flood pattern causing early breakthrough and low re- 
covery efficiency. An unconventional approach for CO, mobility 
control is to modify the reservoir permeability profile by chemical 
precipitation. This method employs water soluble salts of earth al- 
kali group that rect with CO. to form carbonate precipitate. 
Chemical precipitation occurs in the high permeability zones and 
the subsequent fluid flow will be diverted to unswept portion of the 
flood pattern. The overall objective of this study has been to evalu- 
ate the feasibility of carbonate precipitation to improve the recovery 
efficiency by reducing CO2 mobility. The earlier experimental stud- 
ies have shown the carbonate precipitation can alter the core 
permeability under reservoir conditions. In addition, the relative per- 
meability measurements have revealed that precipitation reduces 
the gas permeability in favor of liquid permeability. This paper re- 
ports the preliminary results of modeling of the process for field 
application. A numerical reservoir model has been utilized to study 
the effect of precipitation on sweep efficiency and oil recovery. 


38450 Microcomputer applications in applications in eco- 
nomic assessment and risk analysis of CO, miscible flooding 
process. Yu, J.P. (West Virginia Univ., WV (US)); Zhuang, Z.; 
Watts, R.J. pp. 111-126 of Proceedings of the SPE 1989 Eastern 
regional conference and exhibition. Society of Petroleum Engi- 
neers, Richardson, TX (USA) (1989). (CONF-8910186—: Eastern 
regional conference and exhibition of the Society of Petroleum En- 
gineers, Morgantown, WV (USA), 24-27 Oct 1989). 

Technical Paper SPE 19318. 

An extended black oil reservoir simulator was developed for sim- 
ulating CO, injection performance. Data and information from a 
COz injection pilot in Granny's Creek Field of Clay County in West 
Virginia were used as the base case. A history match was per- 
formed. Then, two other matched cases were also run, such as 
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pure CO, injection and water alternate gas (WAG) injection. Oil re- 
covery and fluid injection data for these three cases are generated 
out of the model for comparison and selection. The pure COz in- 
jection process seems to have the highest oil recovery based only 
on the model output. Regardless of technique or process, the pre- 
dicted overall outcome of CO, miscible flooding from the simulator 
should be further converted into a cash flow analysis. A microcom- 
puter Monte Carlo simulation model to perform the economic 
evaluation of CO, miscible flooding project has been developed on 
a popular spreadsheet. This study includes risk simulation using 
the Latin hypercube sampling technique. The risk simulation model 
is completed on the spreadsheet with keyboard macro enhances 
the feasibility and application of this model. A risk-weighted dis- 
count cash flow rate of return, profit to investment ratio, net 
present value and payback periods were obtained. The results are 
presented as probability distributions. 


38451 Pressure analysis of an unstimulated horizontal well 
using type curves. Duda, J.R. (METC, Morgantown, WV (US)); 
Salamy, S.P.; Aminian. pp. 329-338 of Proceedings of the SPE 
1989 Eastern regional conference and exhibition. Society of 
Petroleum Engineers, Richardson, TX (USA) (1989). (CONF- 
8910186-: Eastern regional conference and exhibition of the 
Society of Petroleum Engineers, Morgantown, WV (USA), 24-27 
Oct 1989). 

Technical Paper SPE 19343. 

Horizontal wells are effective alternatives to fractured vertical 
wells in several reservoir situations, including low permeability 
sandstones and shales. The potential benefits of this emerging 
technology have led to a dramatic increase in understanding the 
mechanics of horizontal wells in recent years. Understanding fluid 
flow relationships, which involve horizontal wells, is a prerequisite 
for efficient implementation of the technology. Much of this under- 
standing centers around analyzing the pressure transients caused 
by the drawdown of petroleum reservoirs. Furthermore, under- 
standing horizontal well pressure transients is a logical extension of 
fractured vertical well pressure analysis, since a horizontal well can 
be considered a limiting case of a partially-penetrating vertical frac- 
ture. This study includes wellbore storage effects in the pressure 
response (dimensionless pressure) from horizontal wells and fo- 
cuses on analyzing the data generated during the pressure buildup 
within a horizontal well. 


38452 = Air-drilling, electromagnetic, MWD system develop- 
ment. Harrison, W.H. (Geoscience Electronics Corp. (US)); Bubin, 
L.A.; Mazza, R.L.; Yost, A.B. Il. pp. 485-496 of Proceedings of the 
SPE drilling conference. Society of Petroleum Engineers, Richard- 
son, TX (USA) (1990). (CONF-9002106—: Society of Petroleum 
Engineers (SPE) drilling conference, Houston, TX (USA), 27 Feb - 
2 mar 1990). 

Technical Paper ADC/SPE 19970. 

This paper traces the development of wireless electromagnetic 
borehole communications technology, and describes the state-of- 
the-art in oilfield and non-oilfield applications. Development of, and 
field results from, a recently-completed air-drilling model are pre- 
sented. 


38453 Mathematical modeling of high-pH chemical flooding. 
Bhuyan, D. (Univ. of Texas, TX (US)); Lake, L.W.; Pope, G.A. SPE 
(Society of Petroleum Engineers) Reservoir Engineering (USA), 
5(2): 213-220 (May 1990). 

This paper describes a generalized compositional reservoir simu- 
lator for high-pH chemical flooding processes. This simulator 
combines the reaction chemistry associated with these processes 
with the extensive physical- and flow-property modeling schemes 
of an existing micellar/polymer flood simulator, UTCHEM. Applica- 
tion of the model is illustrated for cases from a simple alkaline 
preflush to surfactant-enhanced alkaline-polymer flooding. 
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38454 (PB-90-867540/XAB) Catalytic cracking. June 1970- 
January 1990 (A Bibliography from the NTIS data base). 
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Report for June 1970-January 1990. National Technical Informa- 
tion Service, Springfield, VA (USA). May 1990. 171p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-86-852274. 

This bibliography contains citations concerning applications of 
catalytic cracking in fluidized beds, moving beds, refineries, vac- 
uum distillation, reformers, and other processes. Design criteria, 
models, controls, and operating procedures are also discussed. 
(This updated bibliography contains 285 citations, 67 of which are 
new entries to the previous edition.) 


38455 The assay of acid sites on zeolites as measured by 
ammonia poisoning. Lombardo, E.A. (Univ. of Pittsburgh, PA 
(USA)); Sill, G.A.; Hall, W.K. Journal of Catalysis (USA), 119(2): 
426-440 (Oct 1989). 

The decomposition of neopentane was studied with and without 
selective site poisoning with NH3. The lethal dose, which was just 
sufficient to kill the catalytic activity, was estimated for each of a 
series of H-mordenites, H-Y and H-ZSM-5 zeolites, all with SV/Al 
ratios higher than 7.0 i.e., over silica-rich compositions where 
ideally all the sites are supposedly identical. It was found that poi- 
soning no more than 10% of the sites (counted as lattice aluminum 
ions) was sufficient to eliminate the activity. Some ramifications of 
these observations are discussed. Unpoisoned and partially poi- 
soned zeolites were investigated using '*C-MASNMR following 
adsorption of isopropanol-2-'SC. These findings clearly show the 
efficacy of adsorbed NHg in repressing formation of polymeric sur- 
face residues. 29 refs. 


38456 Ethane hydrogenolysis over well-defined Ru-Cu/Si0, 
catalysts. Smale, M.W. (lowa State Univ., Ames (USA)); King, 
T.S. Journal of Catalysis (USA), 119(2): 441-450 (Oct 1989). DOE 
Contract W-7405-ENG-82. 

This work was undertaken to investigate the behavior of the 
ethane hydrogenolysis reaction over well-characterized, chlorine- 
free, silica-supported ruthenium-copper catalysts. The total 
dispersion of all catalysts was about 29%. The reaction studies 
were carried out in a laboratory-scale reactor, and catalyst activity 
was correlated with ruthenium surface composition, as measured 
previously by suing nuclear magnetic resonance spectroscopy of 
chemisorbed hydrogen. Monte Carlo simulations of the catalyst 
were used to assist in the interpretation of the results. The reaction 
studies indicate that catalysts with a Cu:Ru atom ratio greater than 
1:9 have a constant specific activity (rate per surface ruthenium 
atom), analogous to the behavior of single crystal surfaces. Below 
this Cu:Ru ratio, the specific activity drops rapidly as copper is 
added to the system at the lower temperatures studied. At a Cu:Ru 
ratio of 1:9 the modeling suggest that all edge and corner sites of 
the catalyst crystallite are occupied by copper. The authors con- 
clude that the ethane hydrogenolysis reaction over silica-supported 
ruthenium-copper catalysts is sensitive to the crystallite structure 
but no geometric effects are observed. 28 refs. 
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38457 (CPA-CE03001) Recommendations surrounding 
tank vapour flaring during sour well testing. Canadian 
Peiroleum Association, Calgary, AB (Canada). 14 May 1987. 33p. 
(CE-—03001). Available from Canadian Petroleum Association, 3800 
- 150 6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: PRICES 
UPON REQUEST. 

Canadian government regulations disallowing the venting of sour 
crude vapors has increased the potential for tank explosions during 
well testing. Guidelines are provided concerning the equipment and 
procedures to be used in flaring tank vapors. The bulk of the rec- 
ommendations relate to preventing tank vapor explosions by 
minimizing the sources of ignition and the entrainment of air. As 
the flare stack is the ignition source that originally raised the issue 
of tank venting, the discussion focuses on the types of flame ar- 
resters used and the problems with current standards for arrester 
testing. Static electricity and iron sulfide reactions are also re- 
viewed as sources of ignition. Methods are presented for avoiding 
air entrainment during the initial system purge, well swabbing, pro- 
duction, and shutdown. 3 figs. 





38458 (EC/TDTS—89-04697, pp. 187-192) Avian embryo 
bioassay for the toxicity of petroleum olls to birds. Couillard, 
C.M. (Univ. of Saskatchewan, SK (Canada)); Leighton, F.A. Envi- 
ronment Canada, Ottawa, ON (Canada). Technology Development 
and Technical Services Branch. 1989. (CONF-8906340—: 12. Arctic 
and marine oil spill program, Calgary (Canada), 7-9 Jun 1989; 
MICROLOG—89-04697). In Proceedings of the twelfth Arctic and 
marine oil spill program: Technical seminar. Available from PC 
Canada Conservation and Protection, Environmental Protection 
Publications, Place Vincent Massey, 10 Wellington St., 12th Floor, 
Ottawa, ON, CAN K1A OH3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Petroleum oils are frequently spilled into coastal waters or estu- 
aries near the sea coast, in areas which are extensively used by 
marine birds for feeding and breeding. The objectives of this project 
were to develop an avain embryo bioassay for petroleum oil toxic- 
ity and to study the nature of oil-related embryotoxicity. Leghorn 
chicken (Gallus glallus) eggs were selected for this study. Embry- 
olethality caused by Prudhoe Bay Crude Oil (PBCO) was evaluated 
in a 96 hour LD50 test. Pathological changes were studied in sur- 
viving embryos to gain insights into the mechanism of embryo 
toxicity of petroleum oils and to identify possible new endpoints for 
bioassays of oil toxicity. Treatment was applied on day 9 of incuba- 
tion. A group of 35 eggs was used as untreated control. Results 
indicate tht different petroleum oils have different embryotoxicity 
potential but appear to have a similar mechanism of toxic action as 
indicated by the similarity in the pathological changes produced in 
embryos and by the similarity of the slopes of the dose-response 
curves. Prevalence of liver necrosis in surviving embryos can be 
used as an endpoint in a bioassay to discriminate among the em- 
bryotoxicity of different petroleum oils. 24 refs., 2 tabs. 


38459 (EC/TDTS—89-04697, pp. 161-186) Acute toxicity of 
petroleum hydrocarbons to the Arctic litteral mysid, mysis oc- 
ulata (fabricius). Riebell, P.N. (Beak Consultants Ltd., Brampton, 
ON (Canada)); Percy, J.A. Environment Canada, Ottawa, ON 
(Canada). Technology Development and Technical Services 
Branch. 1989. (CONF-8906340-: 12. Arctic and marine oil spill 
program, Calgary (Canada), 7-9 Jun 1989; MICROLOG—89-04697). 
In Proceedings of the twelfth Arctic and marine oil spill program: 
Technical seminar. Available from PC Canada Conservation and 
Protection, Environmental Protection Publications, Place Vincent 
Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Pricas: PC PRICES 
UPON REQUEST; MF $10 CAN. 

Acute lethal toxicity tests were conducted with young-of-the-year 
Mysis oculata exposed to oil-in-water dispersions (OWDs) and 
water-soluble fractions (WSFs) of Norman Wells crude oil. Median 
lethal concentrations (96-h LC50s) are among the lowest reported 
for Arctic marine crustaceans, ranging from 0.49-0.62 mg/l for 
WSFs and 4.51-7.57 mg/l for OWDs. OWDs in sealed containers 
were more toxic to mysids than in open ones. The retention of 
volatile hydrocarons in test solutions caused behavioral abnormali- 
ties and latent toxic effects at concentrations lower than the LC50. 
Adverse effects were caused primarily by the chemical toxicity of 
water-soluble aromatic compounds since there were no apparent 
physical effects due to dispersed oil droplets. The water-soluble 
component of OWDs was more toxic than WSFs. Due to its sensi- 
tivity, its vulnerability, its availability in nearshore waters, and its 
ease of maintenance under laboratory conditions, M. oculata is 
recommended as a test organism for Arctic marine toxicity testing 
and environmental monitoring. 58 refs., 5 figs., 5 tabs. 


38460 (EC/TDTS—89-04697, pp. 279-296) A model for 
exposure and toxicological impact assessment of aromatic hy- 
drocarbon spills in the aquatic environment. Gobas, F.A.P.S. 
(Univ. of Windsor, Windsor, ON (Canada)). Environment Canada, 
Ottawa, ON (Canada). Technology Development and Technical 
Services Branch. 1989. (CONF-8906340-: 12. Arctic and marine 
oil spill program, Calgary (Canada), 7-9 Jun 1989; MICROLOG-— 
89-04697). In Proceedings of the twelfth Arctic and marine oil spill 
program: Technical seminar. Available from PC Canada Conser- 
vation and Protection, Environmental Protection Publications, Place 
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Vincent Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN 
K1A ‘OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

When spills occur, questions are raised regarding their impact on 
the local environment and remedial actions required to alleviate 
environmental stress. The effect of the spill on biota is often of par- 
ticular concern. A computermodel ECOTOX, which describes the 
uptake, depuration and bioaccumulation of organic substances in 
various aquatic organisms such as algae, benthic invertebrates and 
fish is reported. It also describes food-chain transfer and can predit 
toxic effects resulting from chemical exposure. The model is based 
on extensive research of chemical dynamics and toxicity in aquatic 
organisms. It can be used to estimate the response of the ecosys- 
tem to chemical exposure resulting from chronic discharges or 
spills in terms of exposure and toxicity. 21 refs., 2 figs. 
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38461 (DOE/EIA-0109(90/04)) Petroleum supply monthly, 
April 1990. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Oil and Gas. 26 Jun 1990. 127p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90013247. Available from NTIS, PC AO8/MF A01 - 
GPO - OSTI; GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of three 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other two publications are 
the Weekly Petroleum Status Report (WPSR) and the Petroleum 
Supply Annual (PSA). Data presented in the Petroleum Supply 
Monthly describe (PSM) the supply and disposition of petroleum 
products in the United States and major US geographic regions. 
The data series describe production, imports and exports, inter- 
Petroleum Administration for Defense (PAD) District movements, 
and inventories by the primary suppliers of petroleum products in 
the United States (50 States and the District of Columbia). The re- 
porting universe includes those petroleum sectors in “Primary 
Supply.” Included are: petroleum refiners, motor gasoline blenders, 
operators of natural gas processing plants and fractionators, inter- 
PAD transporters, importers, and major inventory holders of 
petroleum products and crude oil. When aggregated, the data re- 
ported by these sectors approximately represent the consumption 
of petroleum products in the United States. Data presented in the 
PSM are divided into two sections: (1) the Summary Statistics and 
(2) the Detailed Statistics. 


38462 (DOE/EIA-0380(90/04)) Petroleum Marketing 
Monthly, April 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 2 Jul 1990. 185p. 
Sponsored by U.S. DOE Energy Information Administration. Avail- 
able from NTIS, PC A - GPO - OSTI. 

This report designed to give information and statistical data about 
a variety of crude oils and refined petroleum products. The publica- 
tion provides statistics on crude oil costs and refined petroleum 
products sales for use by industry, government, private sector ana- 
lysts, educational institutions, and consumers. Data on crude oil 
include the domestic first purchase price, the f.o.b. and landed cost 
of imported crude oil, and the refiner’s acquisition cost of crude oil. 
Sales data for motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane are presented. 12 figs., 55 tabs. 


38463 (IEE-SR-213) Future prospect for petroleum flow in 
circum-Pacific area. institute of Energy Economics, Tokyo (Japan). 
31 Aug 1989. 183p. (In Japanese). Order Number DE90503381. 
Available from NTIS (US Sales Only), PC AOS/MF A01. 

In order to predict the supply and demand in petroleum, the 
trend of various Asian Pacific countries in the circum-Pacific area 
are a key to forecast the future. Therefore, ‘ie demand in 
petroleum, production of petroleum, refinery capacity were anal- 
ysed around the circum-Pacific area and problems were pointed 
out. Then, the future prospect about petroleum flow and required 
refinery capacity about petroleum flow in the circum-Pacific area in 
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2000 was estimated, using the petroleum flow model which was 
developed by the Institute of Energy Economics, as based on the 
relation to the imported petroleum products in Japan. While, the 
circumstances with petroleum in the countries where the site inves- 
tigation was applied, were arranged for each countries. Overseas 
investigation were conducted for those eight-country such as Ko- 
rea, Taiwan, Malaysia, Indonesia, Singapore, Australia and USA, 
and the present situation and data about future prospect for supply 
and demand in petroleum were collected and their circumstances 
were studied. 37 figs., 121 tabs. 


38464 (LU-CE02978) Oli to the year 2000. Ayoub, A. (Laval 
Univ., Quebec City, PQ (Canada)). Laval Univ., Quebec City, PQ 
(Canada). [1989]. 34p. (CONF-8909349-: 8. international sympo- 
sium on petroleum economics, Chateau Fronteau (Canada), 13-15 
Sep 1989; CE-02978). Available from Universite Laval. Departe- 
ment d’economique, Paviollion de |’Est, Laval, PQ, CAN G1K 7P4. 
Prices: PRICES UPON REQUEST. 

This paper examines the factors that influence oil markets such 
as oil surpluses, oil] demand, OPEC stability and competition from 
non-OPEC countries for market shares. OPEC countries have a 
production capacity of approximately 27 million barrels per day, 
thus these countries have a spare capacity of 7 to 9 million barrels 
per day. If this were converted to production it would cause an in- 
crease in world supply and drop in oil prices. The overall market in 
the future may well be governed by OPEC and the free market, 
with one dominating the other, depending on the economic climate. 
The longer the market remains unstable, the more the tendency 
there will be toward concentration and integration in the industry. 
This would eventually lead to price stabilization. The years leading 
up to the year 2000 are predicted to be a period of transition, a pe- 
riod in which the industry will try to absorb the surplus while 
maintaining stable markets and prices. 


38465 (LU-CE03011) Will demand increase?: Evaluation 
and prospects of the relationships between economic growth, 
energy policies, and the demand for oil. Hogan, W.W. (John F. 
Kennedy School of Government, Harvard Univ., Cambridge, MA 
(USA)). Laval Univ., Quebec City, PQ (Canada). [1989]. 5ip. 
(CONF-8909349-: 8. international symposium on petroleum eco- 
nomics, Chateau Fronteau (Canada), 13-15 Sep 1989; CE-03011). 
Available from Universite Laval. Departement d’economique, Pavil- 
lion de l'Est, Laval, PQ, CAN GiK 7P4. Prices: PRICES UPON 
REQUEST. 

This paper presents a response to criticism of an analyses of the 
critical factors affecting trends in the oil market published by 
Havard’s Energy and Environmental Policy Center. These analyses 
predicted lower prices in the latter part of the 80's than actually oc- 
curred, they were criticized for not including consideration of the 
effects of conservation, structural change, and expanding oil pro- 
duction. Sensitivity analyses of alternative models that allow for 
these effects are presented. In each case, the alternative model is 
estimated with the available historical data. While the original 
model overestimated reductions in oil demand in the early 1980s 
and underestimated the rate of reversal in oil demand growth in 
1986-1988, recent trends seem consistent with the model's notion 
of increasing world demand in response to low prices. It appears 
that even allowing for structural change, increased non-OPEC oil 
supply, and continued conservation, the study demonstrates that 
the Harvard model is correct in predicting higher prices in the next 
decade. 16 figs. 


38466 (LU-CE03012) Will supply be sufficient?: The fac- 
tors determining the market shares of OPEC and non OPEC 
countries. Colitti, M. Laval Univ., Quebec City, PQ (Canada). 
[1989]. 34p. (CONF-8909349-—; 8. international symposium on 
petroleum economics, Chateau Fronteau (Canada), 13-15 Sep 
1989; CE-03012). Available from Universite Laval. Departement 
d'economique, Paviollion de l'Est, Laval, PQ, CAN G1K 7P4. 
Prices: PRICES UPON REQUEST. 

The factors that determine the market shares of OPEC and non 
OPEC countries are discussed including: the change of oil compa- 
nies from an institutional to a market orientation; changes in the 
medium and long-terms oil supply; the move of oil producers into 
petrochemical production; and environmental constraints. The mar- 
ket has adopted vertical integration as a means to connect the 
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exploration and production of crude with the refining and the distri- 
bution of the oil products. At present the oil supply is in excess of 
demand and supply is predicted to be in some abundance in the 
next ten years from both from OPEC and non-OPEC producers. It 
is estimated that about 500 billion barrels of oil is still undiscovered 
however, the exploration risk involved in its discovery is high. 
Crude oil demand may, in the near future, feel the impact of the 
new competition from non-crude gasoline components and outright 
substitutes. Finally, there is a general concern over the environ- 
mental effects of fuel combustion. The change in the composition 
of dernand for automotive products may create temporary difficul- 
ties in the oil industry. 14 tabs. 


38467 (LU-CE03013) Petroleum future: new shocks? new 
remedies?. Desprairies, P. Laval Univ., Quebec City, PQ 
(Canada). [1989]. 9p. (CONF-8909349-: 8. international sympo- 
sium on petroleum economics, Chateau Fronteau (Canada), 13-15 
Sep 1989; CE-03013). Available from Universite Laval. Departe- 
ment d’economique, Paviollion de l'Est, Laval, PQ, CAN G1K 7P4. 
Prices: PRICES UPON REQUEST. 

An evaluation of the risk of new petroleum price shocks is pre- 
sented. The supply and demand of petroleum world-wide are 
discussed. The increasing use of natural gas fuel should limit the 
development of petroleum, and the energy market share of 
petroleum should decline from 45% to 40% from now to the year 
2000. However, the demand of petroleum for specialised uses 
(transportation, petrochemistry, developing countries) will increase, 
probably by 2 to 2.5% per year. This should lead, between now 
and 2000, to an increase of the present demand by 25 to 30% or 
15 to 18 Mbbi/d. Since the demand of petroleum should remain 
reasonable and the supply abundant, the law of supply and de- 
mand should determine the world prices. The demand of petroleum 
from OPEC countries should increase by 12 to 15 Mbbl/d. The Gulf 
countries should be able to provide this amount within 2 to 3 years 
with a moderate investment. The motivations of OPEC years and 
non-OPEC countries are discussed. Non-OPEC countries are 
presently producing 40 Mbbi/d. Between now and 2000, socialist 
countries excluded, the production of these countries should in- 
crease by 2 to 3 Mbbl/d, notwithstanding the expected decrease of 
the U.S. production by 1 Mbbi/d, between now and 1995. In con- 
clusion, it seems that, after 15 years of instability, the world energy 
market has found a better balance between primary energy 
sources, similar to that which existed before 1950. The world 
should be sheltered from petroleum shocks for a number of years. 


38468 (LU-CE03016) The petroleum demand of Europe 
and the possible effects of the 1993 Common Market. Cheva- 
lier, J.-M. (Centre de Recherche en Economie Industrielle, Univ. 
Paris, Paris (France)). Laval Univ., Quebec City, PQ (Canada). 
[1989]. 26p. (CONF-8909349-: 8. international symposium on 
petroleum economics, Chateau Fronteau (Canada), 13-15 Sep 
1989; CE-03016). Available from Universite Laval. Departement 
d’economique, Paviollion de I’Est, Laval, PQ, CAN G1K 7P4. 
Prices: PRICES UPON REQUEST. 

A study of the construction of post 1993 Europe from the point of 
view of the energy sector is presented, including coverage of is- 
sues related to the single market for petroleum, and the strategies 
of the relevant actors. The history of energy systems of the Euro- 
pean countries is discussed, and their present situations are 
compared. The petroleum refining industry is reviewed, and the 
fuel taxes and environmental standards of the various European 
countries are compared. Petroleum companies active in Europe 
are reviewed. The existence of a critical market size and the use- 
fulness of vertical integration are underlined. Nineteen obstacles 
remaining to the implementation of a single European market for 
petroleum are listed. The energy outlook of Europe is characterized 
by an increased foreign dependence. The unification of the Euro- 
pean energy market will reinforce the competition among energy 
forms. To resist this competition, the petroleum industry will have to 
undergo changes, probably in the direction of an increased con- 
centration. The share of petroleum in the European energy market 
in the year 2000 will depend on the public perception of the envi- 
ronmental constraints of petroleum use and the impact of this 
perception on legislation. 8 refs., 2 figs., 8 tabs. 





38469 (LU-CE03017) Changes in North American oll mar- 
kets and their implications for the 1990s. Anderson, G. Laval 
Univ., Quebec City, PQ (Canada). [1989]. 10p. (CONF-8909349-: 
8. international symposium on petroleum economics, Chateau 
Fronteau (Canada), 13-15 Sep 1989; CE-03017). Available from 
Universite Laval. Departement d’economique, Paviollion de I’Est, 
Laval, PQ, CAN G1K 7P4. Prices: PRICES UPON REQUEST. 
Various forecasts or scenarios for the North American oil markets 
and for future oil policies are implicated. The history of the North 
American oil markets since the 1930s and up to the Canada-USA 
Free Trade Agreement is reviewed. The current characteristics of 
the continental oil market are discussed. The production of crude 
oil by the 48 continental States of the USA has been increasing 
decreasing/since 1970. The production of crude oil, bitumen and 
synthetic petroleum in Canada has been increasing to reach its 
present level of 1.7 Mbbi/d, or 21% of the production of the USA. 
The commercial policies of the USA and of Canada are also differ- 
ent. Some scenarios for oil prices in the 1990s are considered, and 
their implications are discussed. According to 3 scenarios studied 
by Energy, Mines and Resources Canada, the American and 
Canadian demands for oil will increase during the 1990s. Canadian 
supply will rise in the 2 high-prices scenarios by 18% to 29%, and 
will fall by 15% in the low-prices scenario. American supply will de- 
cline by 13% to 31% in the low price scenario. According to the 
scenaro the implications of these findings for import requirements, 
energy security, budget deficits, deficits of the balance of trade and 
payments, and for the environment are discussed. This dicussion 
suggests that there could be significant policy pressures in North 
America not to allow the low prices scenario, and perhaps not 
even the base and high prices scenarios, to take place without 
some changes in government policies in order to reduce oil con- 
sumption and to deal with the environmental concerns. An open 
question is how OPEC would react to such policies. 3 tabs. 


38470 (LU-CE03018) Oil prices in the short, medium, and 
long term. Fesharaki, F. (Resource Systems Inst., East-West Cen- 
ter, Honolulu, HI (USA)). Laval Univ., Quebec City, PQ (Canada). 
[1989]. 17p. (CONF-8909349-: 8. international symposium on 
petroleum economics, Chateau Fronteau (Canada), 13-15 Sep 
1989; CE-03018). Available from Universite Laval. Departement 
d'economique, Paviollion de l'Est, Laval, PQ, CAN GiK 7P4. 
Prices: PRICES UPON REQUEST. 

This paper discusses the oil prices in short, medium and long 
terms. In the short term, defined as between one day and one 
year, prices are expected to be very much a function of OPEC dis- 
cipline and to a lesser axtent of economic growth and oil demand. 
Medium term is defined as 1 to 5 years and long term as 5 to 10 
years. Oil demand and preferred capacity are the key determinants 
of prices in both the medium and long terms. The conventional 
methodology for studying future OPEC oil supply and demand is 
based on the assumption that OPEC oil is a residual supplier of 
world energy requirements. This paper takes account of individual 
OPEC nations’ decisions based on their options, perceptions, and 
development strategies. In this approach, the demand side can be 
projected through modeling, but the supply side is based on expert 
judgments of the political technical, and economic situations of the 
oil-exporting nations. OPEC nations’ production policies are deter- 
mined by the interplay of three major factors: world demand for oil, 
physical ceilings owing to technical reservoir characteristics and 
production capabilities, and policy ceilings on production. OPEC 
capacity is expected to expand to 34 MMBD in 1995 and nearly 37 
MMDB in the year 2000. Meanwhile, OPEC’s preferred production 
is estimated to rise to 28 and 30 MMBD respectively in 1995 and 
2000. The world oil demand is expected to grow by 1.3% annually 
to reach 70.6 MMBD in 1995 and 74.5 MMBD in the year 2000. 
The likely oil price range is predicted to be between $17-28 per 
barrel by 1995 and between $20-37 per barrel by year 2000. 6 
refs., 3 tabs. 


38471 (LU-CE03021) Energy mega-projects: The Canadian 
case. Angevine, G.E. (Canadian Energy Research Inst., Calgary, 
AB (Canada)). Laval Univ., Quebec City, PQ (Canada). [1989]. 
19p. (CONF-8909349-: 8. international symposium on petroleum 
economics, Chateau Fronteau (Canada), 13-15 Sep 1989; 
CE-03021). Available from Universite Laval. Departement 
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d’economique, Paviollion de l'Est, Laval, PQ, CAN G1K 7P4. 
Prices: PRICES UPON REQUEST. 

This paper reviews the economics of Canadian non-conventional 
crude oil production projects involving development of the Alberta 
oil Sands, heavy crude oil upgrading and the offshore frontier. The 
Syncrude consortium’s facility near Fort McMurray, Alberta, has an 
operating capacity of 156, 4164 barrels of synthetic crude oil per 
day while Suncor integrated oil sands mining and upgrading facility 
has the capavity of 65,000 barrels a day. The three major products 
being constructed or in the planning stage are: the Hibernia off- 
shore oil field in Newfoundland, Lloydminster upgrader near the 
Alberta/Saskatchewan border and OSLO project. If all three 
megaprojects are built as proposed they will dramatically change 
Canada’s crude oil supply/demand balance. However, the capital 
cost of the non-conventional oil production projects is high relative 
to conventional oil production. Moreover, government regulations, 
the length of time required for construction and the volatility of the 
price of crude oil all make the project very risky. Because of the 
cost and risks involved with a typical megaproject, the companies 
involved have generally obtained royalty, tax or other concessions 
from governments before proceeding with construction. 2 figs., 8 
tabs. 


38472 (LU-CE03022) Official, spot and futures markets: 
Complementary or competitive?. Treat, J.E. Laval Univ., Quebec 
City, PQ (Canada). [1989]. 11p. (CONF-8909349-: 8. international 
symposium on petroleum economics, Chateau Fronteau (Canada), 
13-15 Sep 1989; CE-03022). Available from Universite Laval. De- 
partement d’economique, Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST. 

This paper discusses choices in today’s oil markets, from the 
unique, situation-specific transactions of the spot market for individ- 
ual cargoes, to the highly standardized contracts traded on futures 
and options markets. Between these extremes lie both the forward 
market and the official or term contract market. These markets are 
by their very nature complementary, not competitive. Each serves 
a unique function which will predictably change as the structure of 
the overall oil market and the pattern of oil trade evolves over the 
next decade. The spot markets are estimated to command at least 
15-20% of internationally traded oil as demand for oil in the Third 
World increases. The success rate of new futures contracts is low 
because the criteria set for futures contracts are too stringent. The 
complexity of international markets guarantee the survival of spot 
markets since supply and demand are never in total equilibrium. 
Forward markets are predicted to prosper too because of their flex- 
ibilty to respond to changing circumstances. In addition, they 
provide a financial tool for hedging market risk, and a speculative 
vehicle for traders and investors. 


38473 (LU-CE03023) Structural changes, market concen- 
tration and vertical integration: Would they lead to more 
stable markets?. Tahmassebi, C.H. Laval Univ., Quebec City, PQ 
(Canada). [1989]. 12p. (CONF-8909349-—: 8. international sympo- 
sium on petroleum economics, Chateau Fronteau (Canada), 13-15 
Sep 1989; CE-03023). Available from Universite Laval. Departe- 
ment d’economique, Paviollion de l'Est, Laval, PQ, CAN G1K 7P4. 
Prices: PRICES UPON REQUEST. 

Three major developments which are likely to have significant 
impact on the future structure of world oil markets are discussed. 
These are: oil company mergers and acquisitions; a shift of explo- 
ration and production activity from the United States to overseas; 
and joint venture agreements between producing countries and oil 
companies aimed at further downstream integration by OPEC. The 
major driving forces are likely to be: continued strong cash flow in 
the industry, lack of interest by oil companies in diversifying into 
unrelated activities, desire to enhance the resource asset base and 
the failure of the financial markets to reflect the true value of oil 
company stocks. Since domestic exploration activities are unlikely 
to yield attractive economic results, most budgets are now diverted 
to overseas exporation activities. The downstream joint venture 
agreements between oil companies and producing countries pro- 
vide a convenient vehicle for producing countries to realize their 
ambition of transforming their national oil companies to a fully inte- 
grated international entity. However, there are some disadvantages 
associated with these joint ventures. The developments described 
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above are predicted to intensify and are likey to contribute sub- 
stantially to price and market stabilty in the future. 2 fig., 3 tabs. 


38474 (LU-CE03024) U.S. oll import dependency. Lichtbiau, 
J.H. Laval Univ., Quebec City, PQ (Canada). [1989]. 6p. (CONF- 
8909349-—: 8. international symposium on petroleum economics, 
Chateau Fronteau (Canada), 13-15 Sep 1989; CE-03024). Avail- 
able from Universite Laval. Departement d’economique, Paviollion 
de Est, Laval, PQ, CAN G1K 7P4. Prices: PRICES UPON RE- 
QUEST. 

Since 1986, oil imports have increased in the United States while 
domestic supplies declined and domestic demand rose. Between 
1985 and 1988 the total world oil consumption rose by 3.91 Mbbl/d 
of which 2.34 Mbbi/d went into the U.S. market. The world oil price 
collapse of 1986 was a major factor in the U.S. import rise. A recent 
estimate puts the net oil import cost in the year 2000 to the U.S. at 
$192 billion. Thus, balance of trade is one major reason maintain- 
ing maximum domestic oil production. Other considerations are 
preservation of established major domestic industry and national 
security. Therefore, the U.S. government currently encourages new 
frontier and offshore areas exploration and drilling by giving tax 
incentives to producers and tax abatements for enhanced oil recov- 
ery. The biggest risk that accompanies dependence on imported oil 
is foreign disruption. It is evident that, as the imports rise, so must 
the reserve set aside under the Strategic Plan Reserve, if the cho- 
sen level of 90 days of net imports is to be maintained. Recently, 
due to a growing concern over the environmental impact of oil con- 
sumption, particularly in transportation, environmental policies have 
emerged which could result in reduced U.S. oil consumption. 


38475 (OCS/MMS-90-0012) Outer continental shelf oil and 
gas activities: Alaska update, September 1988—January 1990. 
Gould, GJ.; Karpas, R.M.; Slitor, D.L. Minerals Management 
Service, Herndon, VA (USA). 1990. 83p. Sponsored by U.S. De- 
partment of the Interior. Available from OSTI; Office of Offshore 
Information and Publications, Minerals Management Service, MS 
4610, 381 Elder St., Herndon, VA 22070-4817. 

This version of the Alaska Update will provide information related 
to offshore oil-and-gas and hard mineral activities in the Alaska 
OCS Region for the period September 1, 1988, through January 1, 
1990. During this period, the offshore oil and gas industry in the 
Alaska OCS Region continued to express a high level of interest in 
portions of the OCS adjacent to Alaska. In the Chukchi Sea Plan- 
ning Area, industry began preliminary work on a number of new 
prospects. These prospects were leased as a result of OCS '.ease 
Sale 109. This lease sale set several new records last year for the 
Alaska OCS Region, including number of tracts and acres bid on 
and number of tracts and acres leased. Throughout the document, 
the price of oil over the past 10 years is cited for various reasons. 
This edition also provides recent trends in the Alaska OCS region 
and a detailed summary of events related to the Exxon Valdez oil 
spill. 10 figs., 14 tabs. 


38476 (PB-90-202516/XAB) Petrochemical industry in de- 
veloping Asia: A review of the current situation and prospects 
for development in the 1990s. Technical paper. Vergara, W.; 
Babelon, D. International Bank for Reconstruction and Develop- 
ment, Washington, DC (USA). ©1990. 205p. (WORLD BANK 
TP-113). Available from NTISMF A02. 

Library of Congress catalog card No. 89-21546.; Microfiche 
copies only. Paper copy available from World Bank, 1818 H St., 
NW, Washington, DC 20433. 

The report addresses the need for information on the petrochem- 
ical industry in Asia in view of the fast-evolving situation of the 
industry in the region and the growing involvement of the World 
Bank with operations and studies in a number of Asian countries. 
The document reviews the current trends of the industry with rele- 
vance for Asian-based producers and documents the substantial 
increases in activity and rates of growth of the sector in Asia. The 
current market situation in seven countries (Republic of Korea, In- 
dia, China, Thailand, Malaysia and indonesia) is also reviewed in 
some detail, including data on consumption, production and in- 
stalled capacity for key petrochemical products and derivatives. 
The main issues in each country are summarized. (Copyright (c) 
1990 The International Bank for Reconstruction and Development/ 
The World Bank.) 
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38477 (PB-90-205030/XAB) Bulk petroleum supply. Direc- 
tive. Dipoma, L. Assistant Secretary of Defense (Production and 
Logistics), Washington, DC (USA). 10 Jun 1987. 17p. (DOD-D- 
4220.7). Available from NTIS, PC A03/MF A01. 

The Directive reissues DoD Directive 4220.7, June 16, 1982, to 
revise policy on bulk petroleum stockage and inventory. 
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38478 (CEG-89-04485) Biological decarbonization of spent 
petroleum catalysts: Final report. Frei, C.S. (Cambrian Engineer- 
ing Group Ltd., Mississauga, ON (Canada)). Cambrian Engineering 
Group Ltd., Mississauga, ON (Canada). 25 Apr 1989. 83p. CON- 
TRACT EMR 23440-7-9224/01-SQ. (MICROLOG-89-04485). 
Available from PC Canada Centre for Mineral and Energy Technol- 
ogy, Technical Information Division, 562 Booth St., Room 20C, 
Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A laboratory program investigated the efficacy of commercially 
available cultures of microorganisms on the decarbonizing of spent 
petroleum catalysts, with a view to finding an economically viable 
biological alternative to the current, energy-intensive regeneration 
methods. A literature search found that degradation, although diffi- 
cult, might be possible using a mixed culture. Some of the factors 
suggested that might be of importance were the presence of nutri- 
ents, emulsifiers, surfactants, and metals. While there was no 
evidence to suggest that bacteria could not function in the pres- 
ence of the metals expected, there was also no documentation on 
the leaching capabilities of commercially available bacteria formula- 
tions. A catalyst characterization study found that about 20% of the 
catalyst sample was carbon, and significant metals present included 
V, Ni, Mo, and Co. Decarbonization experiments indicated that the 
formulations tested were able to accomplish little or no degradation 
of the hydrocarbons present. Results suggested that much of the 
carbon present was in graphitic form, or that the graphitic carbon 
was masking the biologically useful carbon and making it difficult 
for the bacteria to act upon it. Attempts to optimize the culture 
growth met with inconsistent results. 95 refs., 5 figs., 1 tab. 


38479 (CPA-CE03054) Disposal of ollfield wastes by 
landtreatment: Effects on the environment and implications 
for future land use, 1987 research project. Danielson, R.M. 
(Kananaskis Centre for Environmental Research, Univ. of Calgary, 
Calgary, AB (Canada)); Okazawa, N.; Ceroici, W.J. Canadian 
Petroleum Association, Calgary, AB (Canada); Environment 
Canada, Ottawa, ON (Canada). Jun 1988. 117p. (CE-03054). 
Available from Canadian Petroleum Association, 3800 - 150 6th. 
Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: PRICES UPON 
REQUEST. 

Sites in Alberta which had been treated with oily sludge were 
studied to assess the effects of landtreatment on the environment 
and on plant growth. Barley growth at the Lloydminster site was 
only poor to fair on most sludge-treated plots. The oil content de- 
creased an average of 15% in all plots from 1986 to 1987. At 
current rates of degradation, full productivity would not be achieved 
for 5-10 years in the most heavily treated plots. The asphaltene 
fraction of the extracted oil generally increased between 1986 and 
1987, but the asphaltenes were being degraded as the total as- 
phaltene content of the soil decreased by 11%. Procedures were 
refined for extracting organic compounds from plants grown on 
sludge-treated soils to evaluate the potential risks of using crops 
from these soils. Straw grown on oil-treated soil revealed a few un- 
usual heterocyclic compounds which were not apparent in samples 
from control plots. Both oil content and salt concentrations in the 
soil appeared to have adverse effects on plant growth. Poor growth 
occured at oil contents above 5% and asphaltene contents above 
0.96%. Below 3% oil content, plant growth was good unless salt 
concentrations were excessive. Groundwater under the plots was 
contaminated at shallow depths with chloride. Surface water was 
also contaminated with nitrate and sulfate. 7 refs., 12 figs., 30 tabs. 





38480 (CPA-CE03064) Disposal of ollfield wastes by 
landtreatment: Effects on the environment and implications 
for future land use, 1988 research report. Danielson, R.M. 
(Kananaskis Centre for Environmental Research, Univ. of Calgary, 
Calgary, AB (Canada)); Okazawa, N.; Ceroici, W.J. Canadian 
Petroleum Association, Calgary, AB (Canada); Environment 
Canada, Ottawa, ON (Canada). May 1989. 107p. (CE—03064). 
Available from Canadian Petroleum Association, 3800 - 150 6th. 
Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: PRICES UPON 
REQUEST. 

Large quantities of oily wastes were deposited at test plots at 
Lloydminster, Alberta in a study whose objectives were to investi- 
gate the rehabilitation of oil-contaminated land to agricultural use, 
and to evaluate the environmental risks of ground and surface wa- 
ter contamination and crop utilization. Barley has been planted on 
the plots since 1986. In 1988 all the plots were ripped to. enhance 
soil permeability and leaching of salts from the root zone, and fer- 
tilizer was heavily applied. Barley growth was greatly increased 
over that measured in the 2 previous years, soil chemistry was 
much improved, and the soil oil content decreased in all plots but 
one, with an average decrease of ca 25%. There was a general 
trend for the total asphaltene content in the soil to remain relatively 
stable while the proportion of asphaltenes in the oily waste in- 
creased. The major factor limiting barley growth was determined to 
be the oil content of the soil; if above 5%, growth was very poor. 
An analysis of barley grain and straw detected no organic com- 
pounds that could be attributed to uptake of organics originating 
from the oily sludge. Surface runoff water showed that chloride, 
sulfate, and nitrate concentrations have decreased steadily since 
the last application of sludge. Groundwater samples indicate only 
trace amounts of hydrocarbons. 3 refs., 16 figs., 48 tabs. 


38481 (CPA-CE03065) Disposal of oilfield wastes by 
landtreatment: Effects on the environment and implications 
for future land use, 1986 research project. Danielson, R.M. 
(Kananaskis Centre for Environmental Research, Univ. of Calgary, 
Calgary, AB (Canada)); Okazawa, N.; Peake, E.; Ceroici, W.J. 
Canadian Petroleum Association, Calgary, AB (Canada); Environ- 
ment Canada, Ottawa, ON (Canada). Jun 1987. 104p. 
(CE-03065). Available from Canadian Petroleum Association, 3800 
- 150 6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: PRICES 
UPON REQUEST. 

Sites established in Alberta in 1982 to test the degradation of 
oily sludges through landtreatment were assessed in 1986 for 
residual waste oil in the soil, soil productivity, soil chemical factors, 
and the potential for plant uptake of undesirable organics and met- 
als. The sites were planted in 1986 with crops appropriate to the 
area, including barley and alfalfa. Plant growth was assessed for 
all treatments. At the Lloydminster site, the pattern of barley growth 
was not strongly correlated to the total sludge applied, but the 
residual oil in the soil was a major factor influencing crop yield. 
Growth was invariably poor when the oil content exceeded 5%. 
Very good growth occurred on certain plots that had received large 
quantities of sludge, indicating the reclamation potential of such 
sites. Growth of hay at the Drayton Valley site was strongly corre- 
lated to both total sludge application rates and residual oil 
contents. Analysis of straw from 2 Lloydminster plots did not indi- 
cate uptake of aromatic hydrocarbons that could adversely affect 
the use of crops grown on oil-treated soils. Shallow groundwater 
beneath the Lloydminster site was found to be contaminated, espe- 
cially with chloride and nitrate. Surface water was contaminated 
with chloride, nitrate, and sulfate. 5 refs., 22 figs., 36 tabs. 


38482 (PB—90-208497/XAB) Recovery of asphalt from 
methylene chloride and trichloroethylene by the abson 
method. Final report, November 1987-August 1989. Stuart, K.D.; 
Kumari, D.; Tran, K.T. Federal Highway Administration, McLean, 
VA (USA). Office of Engineering and Highway Operations Re- 
search and Development. Nov 1989. 55p. (FHWA/RD-89/207). 
Available from NTIS, PC A04/MF A01. 

The objective of the in-house study was to determine if methy- 
lene chloride (CH2CI2) can be used to recover asphalts using the 
Abson method (AASHTO T 170 and ASTM D 1856), and to com- 
pare its effects on recovered binder properties to those of 
trichloroethylene (C2HCIS). Current nationally standardized test 
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procedures (AASHTO and ASTM) do not allow methylene chloride 
in the Abson method. Virgin paving grade asphalts and hardened 


asphalts were used in the evaluation. Hardened asphalts consisted 
of paving grade asphalts aged by the thin film oven procedure, 
paving grade asphalts extracted from aged loose mixtures and 
cores, and coating grade roofing asphalts. The following tests were 
performed before and after recovering the asphalts from 
trichloroethylene or methylene chloride: penetration at 25 C, vis- 
cosity at 60 C, viscosity at 135 C, high pressure gel permeation 
chromatography, and infrared spectral analysis. The data indicated 
that methylene chloride can be used to recover asphalts from mix- 
tures using the Abson method. Both solvents had some statistically 
significant effects on some asphalt properties, but neither solvent 
could clearly be recommended over the other. 
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38483 (CIRL—-WP12) Liability for drilling and production- 
source oll pollution in the Canadian offshore. Yoder, C.G. 
(Macleod Dixon, Calgary, AB (Canada)). Calgary Univ., AB 
(Canada). Canadian Inst. of Resources Law. Aug 1986. 97p. (CE- 
03041). Available from Canadian Institute of Resources Law, 430 
Bio Sciences Building, The University of Calgary, 2500 University 
Drive N.W, Calgary, AB, CAN T2N 1N4. Prices: $17.00 CAN. 

Oil spills arising from the offshore drilling and production activi- 
ties of the petroleum industry can cause property damage and 
cleanup costs and, accordingly, statutes have been enacted to reg- 
ulate the rights of the various parties involved in such incidents. In 
Canada, 3 statutes, the Oil and Gas Production and Conservation 
Act, the Arctic Waters Pollution Prevention Act and The Fisheries 
Act, apply to the offshore spills emanating from the drilling or pro- 
duction activities of the petroleum industry. This paper reviews the 
liability-imposing provisions of these statutes. The political origins 
of the leading statutes are introduced; the underlying liability con- 
cepts utilized in the statutes are then identified and compared with 
each other. This is followed by a detailed comparative analysis of 
the civil and criminal liability features of the statutes. Several 
additional dimensions to the topic of liability for offshore drilling pol- 
lution are then referred to before general conclusions are drawn. 
The overlapping of the 3 statutes raises statutory interpretation 
questions which make assessing liability exposure and recovery 
possiblities difficult. Variations in the statutes offer both claimants 
and defendants fertile ground for advantage-seeking arguments. 
This interferes with achievement of the main goal behind the en- 
actment of each of the statutes which was to provide a fair and 
practical basis for determining pollution liability. 134 refs. 


38484 (CPA-CE03002) A field guide to muskeg spill re- 
sponse. Canadian Petroleum Association, Calgary, AB (Canada). 
Feb 1987. 77p. (CE-03002). Available from Canadian Petroleum 
Association, 3800 - 150 6th. Ave. S.W., Calgary, AB, CAN T2P 
3Y7. Prices: PRICES UPON REQUEST. 

This manual is intended to assist field personnel in determining 
appropriate strategies for containment, recovery and disposal of oil 
and salt water spills on muskeg. Reclamation in a muskeg area 
could differ from that of an upland site because of the wet cool 


_ condition of peat soils, different plant community in the peat, and 


the high acidity and low nutrient level of the soil. The objective in 
selecting a response strategy following a spill, is to select the most 
effective action so as to minimize environmental impact without 
compromising safety and economic considerations. The spill site 
must be assessed to determine the type of muskeg that is in- 
volved, its drainage patterns, and location of any surface water in 
the area. The next step is to contain the spill immediately to stop 
further oil migration, reduce the amount of containment equipment 
required, and minimize recovery and cleanup costs. One of the 
major cleanup problems in muskeg results from the fact that oil be- 
comes trapped in voids or between organic layers, and can be 
difficult to remove and recover. It may be necessary to employ 
methods such as stripping, burning and manual removal. Salt wa- 
ter, or brine spills are becoming more frequent in forested areas. 
Brine spreads more, both horizontally and vertically, in muskeg 
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than does oil. It mixes with water and being heavier than fresh wa- 
ter tends to sink quickly. The faster the spill recovery, the lower the 
risk of tree loss and loss of ground cover. A prompt spill response 
and recovery also means less contaminated water for disposal. 
Brine pumped from the muskeg can be placed in the storage pit to 
allow solids to settle, and to remove floating organic debris by 
skimming. 18 figs., 5 tabs. 


38485 (CPA-CE03052) Environmental operating guidelines 
for the Alberta petroleum industry. Canadian Petroleum Associ- 
ation, Calgary, AB (Canada). Sep 1988. vp. (CE—03052). Available 
from Canadian Petroleum Association, 3800 - 150 6th. Ave. S.W., 
Calgary, AB, CAN T2P 3Y7. Prices: $110.00 CAN. 

This handbook is designed to assist member companies in the 
implementation of the Environmental Code of Practice established 
by the Canadian Petroleum Association (CPA) to promote a consis- 
tently high level of environmental performance in the exploration for 
and production of petroleum and natural gas. This handbook pro- 
vides a starting point from which the user can undertake action or 
acquire additional reference material on guidelines, regulations and 
standards that are environmentally relevant for the petroleum and 
natural gas industry in Alberta. The specific development activities 
covered by the handbook are: exploration (geophysical surveys 
and evaluation), frilling (exploration and development), conventional 
oil and gas production facilities, pipelines, and in situ heavy oil fa- 
cilities; the application procedures, permits and approvals, and the 
specific environmental guidelines are addressed in each section. 
Another section provides guidelines on the operational activities 
that are relevant to the above-mentioned development activities; 
access roads, stream crossings, sand, gravel and borrow put 
opertions, waste handling, noise, emergency procedures and con- 
tingency plans, abandonment and decommissioning, pesticides, 
herbicides and other chemicals handling, environmental audits, and 
public participation. Among the appendices to the handbook are a 
list of environmental maps and directories, copies of all the rele- 
vant permits, license and approval forms, and a glossary of 
technical terms. 226 refs. 


38486 (CPA-CE03061) Environmental audit guidelines for 
the petroleum industry. Canadian Petroleum Association, Cal- 
gary, AB (Canada). [1987]. vp. (CE-03061). Available from 
Canadian Petroleum Association, 3800 - 150 6th. Ave. S.W., Cal- 
gary, AB, CAN T2P 3Y7. Prices: PRICES UPON REQUEST. 
Environmental audits are an important component in achieving 
compliance with environmental codes of practice in the Canadian 
petroleum industry. Such compliance applies to corporate policies, 
government regulations, and industry guidelines to maintain order 
within a changing governmental regulatory environment. Accord- 
ingly, guidelines have been prepared to aid in establishing and 
implementing a comprehensive environmental audit program for 
use by the upstream petroleum industry in Canada. An adaptive 
audit approach is suggested in order to ensure ongoing compli- 
ance with regulatory measures now and in the future. The potential 
benefits of such an audit include improved effectiveness of environ- 
mental management, increased security through reduction of risks, 
avoidance of civil liabilities and fines, and improved public relations. 
A user guide details the steps in the audit process: direction from 
senior management, audit planning, pre-audit activities, conducting 
and evaluating the audit, reporting and followup, and auditing the 
audit. A set of auditing protocols, giving a type of scorekeeping 
mechanism for the audit, is presented according to categories in- 
cluding management policy and procedures, exploration work, 
drilling, production, and waste management. 26 refs., 2 figs. 


38487 (CPA-CE03062) Oil spill debris separation tank. 
Canadian Petroleum Association, Calgary, AB (Canada). Feb 1989. 
5p. (CE-03062). Available from Canadian Petroleum Association, 
3800 - 150 6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: 
PRICES UPON REQUEST. 

This paper describes an oil spill debris separation tank which is 
used to clean rocks, sticks, grass and other debris from recovered 
spillsite fluids, thereby enabling the majority of the resulting oil/ 
water mixture to be processed. The inlet end of the tank has a 
series of removable expanded metal baskets and screens that re- 
move the larger debris as it flows from the entry baskets into the 
subsequent three compartments. The two screens separating the 
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three compartments have been designed to be replaced without 
having to stop the process. Heating coils in the two final compart- 
ments enable the tank to be used in winter and to melt oil 
contaminated snow. Clean out of the tank is simplified by the 
rounded bottom, removable screens and large dump gate. An ad- 
justable pickup pipe in the last compartment allows the cleaned 
fluid to be removed at varying depth. The tank has been success- 
full on oil spills on primarily solid soil and grass and in cleaning 
debris from produced water recovered from muskeg. However, the 
mixture of peat and oil could not be processed through the tank 
due to plugging of the screens. 4 figs. 


38488 (CPA/PD-CE03060) Oil pipeline pertormance review. 
Canadian Petroleum Association, Calgary, AB (Canada). Pipeline 
Div. 1988. 25p. (CE-03060). Available from Canadian Petroleum 
Association, 3800 - 150 6th. Ave. S.W., Calgary, AB, CAN T2P 
3Y7. Prices: PRICES UPON REQUEST. 

This paper reviews the environmental performance of oil 
pipelines in spill prevention and control in 1988 and compares it 
with that in 1987. The 1988 perfomance is summarized: the aver- 
age spill was 36m°-63% less than the 1987 average; High vapour 
pressure loss accounted for 0.5m° of the total 1224m° spilled; 
repair damage and clean-up costs were higher; and deliveries in- 
creased 5.5%. The reported failures in 1988 were: 17 incidents 
due to equipment failure; 3 failures due to equipment rupturing 
lines; one corrosion failure; one defective weld incident; 8 incidents 
due to operational error; and 4 failures attributed to other causes. 
Overall, the number of failures was down, both in total and on a 
per kilometre basis compared to 1987. A 10 year statistical sum- 
mary of oil pipeline performance data is presented. 


38489 (CPA/PROSCR-CE03056) Foam-X sorbent evalua- 
tion. Canadian Petroleum Association, Calgary, AB (Canada). 
Prairie Region Oil Spill Containment and Recovery Advisory Com- 
mittee. Jan 1989. 25p. (CE-03056). Available from Canadian 
Petroleum Association, 3800 - 150 6th. Ave. S.W., Calgary, AB, 
CAN T2P 3Y7. Prices: PRICES UPON REQUEST. 

Tests on Foam-X sorbents potential to absorb retain spilled oil 
and to reduce a hydrocarbon’s flammability are described. The sor- 
bent is placed on the surface of an oil slick where the spilled oil is 
recovered by either adsorption or absorption. Foam sorbents have 
a distinct cellular structure which does not depend on the nature of 
various oils to provide coherence of the oil/sorbent mixture. An 
open cell polyurethane foam supplies a large surface area of 
porous material with open ended interconnected pores. The tests 
conducted on Foam-X include: Canadian Standards absorbency 
test, water column visual analysis, suface oil retention visual analy- 
sis, and gas chromatograph vapor analysis. These tests were done 
on Foam-X, peat moss and vermiculite sorbents and the results 
compared. Conclusions are: Foam-X sobent is capable of ab/ 
adsorbing significant amounts of oil per unit weight of sobent with 
relatively short contact times. It is 100% hydrophobic and is able to 
maintain ad/absorbed oil on the water surface for extended periods 
of time without any visual effect on the water column. Oil can be 
effectively recovered from Foam-X and Foam-X appears to reduce 
the release of vapors from spilled hydrocarbons. 12 refs., 22 figs., 
7 tabs. 


38490 (CPA/PROSCR-CE03058) Ice slotting ollspill exer- 
cise. Canadian Petroleum Association, Calgary, AB (Canada). 
Prairie Region Oil Spill Containment and Recovery Advisory Com- 
mittee. 3 Mar 1988. 12p. (CE—03058). Available from Canadian 
Petroleum Association, 3800 - 150 6th. Ave. S.W., Calgary, AB, 
CAN T2P 3Y7. Prices: PRICES UPON REQUEST. 

An exercise was conducted on a frozen portion of the North 
Saskatchewan River to demonstrate a method of oil spill recovery 
under ice. A quantity of dyed canola oil was released through a 
hole in the ice upstream of a large slot cut diagonally across the 
river. A skimmer at the downstream end of the slot recovered the 
oil. The procedures used to cut the slot, and to keep the slot from 
freezing over at night, were also evaluated. The objectives of the 
exercise were met and recommendations are made for conducting 
future exercises. 11 figs. 


38491 (CPA/PROSCR-CE03059) The recovery of spilled 
heavy oil with skimmers. Brown, H.M. (Esso Resources Canada 





Ltd., Calgary, AB (Canada)). Canadian Petroleum Association, Cal- 
gary, AB (Canada). Prairie Region Oil Spill Containment and 
Recovery Advisory Committee. Dec 1988. 9p. (CE-03059). Avail- 
able from Canadian Petroleum Association, 3800 - 150 6th. Ave. 
S.W., Calgary, AB, CAN T2P 3Y7. Prices: PRICES UPON RE- 
QUEST. 

This paper presents experiments conducted in the Esso Re- 
sources wave basin to test various methods of containing and 
recovering spilled heavy oil from water. Oil from the Cold Lake 
plant was used in these tests. The skimmer was operated on sev- 
eral occasions and a total of 3 m® of bitumen was spilled into the 
wave basin. The results of the tests showed the skimmer rate to 
be 4-5 barrels/hour or 1 tonne/hour. The use of toothed disks to 
snag viscous oil and push it into a collection device did not work 
well for oil with a viscosity of greater than 10° cst. Three problem 
areas were identified: disk bank motors were not powerful enough 
to maintain proper speed, the debris hopper and weir system pre- 
vented oil from flowing directly to the screw pump, and the screw 
pump could not be run slowly enough to prevent cavitating. The 
rope mop skimmer was not successful in picking up Cold Lake oil 
at 0°C. 6 refs., 8 figs. 


38492 (EC/TDTS—89-04697) Proceedings of the twelfth 
Arctic and marine oll spill program: Technical seminar. Envi- 
ronment Canada, Ottawa, ON (Canada). Technology Development 
and Technical Services Branch. 1989. 345p. (CONF-8906340-: 12. 
Arctic and marine oil spill program, Calgary (Canada), 7-9 Jun 
1989; MICROLOG-889-04697). Available from PC Canada Conser- 
vation and Protection, Environmental Protection Publications, Place 
Vincent Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN 
K1A OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

A seminar was held to consider various matters related to oil 
spills. Topics of papers included the burning and weathering of oil 
spills, dynamics of oil blowouts, properties of spilled oil, biological 
effects and impacts, oil spill countermeasures, spill modelling, and 
case histories of spills. Separate abstracts have been prepared for 
18 papers from this seminar. 


38493 (EC/TDTS—89-04697, pp. 61-90) Studies on the 
mechanism of dispersant action: Weathering and selection of 
alkanes. Fingas, M.F. (Environment Canada, Ottawa, ON 
(Canada)); Di Fruscio, M.; White, B.; Tennyson, E. Environment 
Canada, Ottawa, ON (Canada). Technology Development and 
Technical Services Branch. 1989. (CONF-8906340—: 12. Arctic and 
marine oil spill program, Calgary (Canada), 7-9 Jun 1989; 
MICROLOG-89-04697). In Proceedings of the twelfth Arctic and 
marine oil spill program: Technical seminar. Available from PC 
Canada Conservation and Protection, Environmental Protection 
Publications, Place Vincent Massey, 10 Wellington St., 12th Floor, 
Ottawa, ON, CAN K1A 0H3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A study was conducted to quantify the changes, associated with 
oil spill dispersion, in the chemical composition of oil. In 2 forms of 
experiments, evaporative loss was measured in a dispersant effec- 
tiveness apparatus, and dispersant tests were performed in a 
swirling flask apparatus. It was found that dispersants cause accel- 
erated weathering of oil, removing most of the oil components up 
to Ci2, and most of the aromatics. Dispersants absorb some of the 
n-alkanes corresponding to their surfactant oleophilic chain lengths. 
This results in an increased concentration of these compounds in 
the water column and their depletion in the slick remaining on the 
surface. This selectivity is unique to the dispersant formulation. 
Dispersants do not have as much effect on C19+ n-alkanes as on 
the shorter ones. The surface oil is enriched in these longer-chain 
alkanes. These 3 effects, although significant, are not major and 
do not dominate the dispersion process. These findings have impli- 
cations for dispersant design. There appears to be a positive 
correlation between the number of different chain lengths in a sur- 
factant (and consequently the n-alkanes concentrated in the water 
column oil) and the effectiveness. The finding that the surface oil 
contains higher concentrations of longer-chain alkanes indicates 
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that this oil is less dispersable than before, and also that future dis- 
persant formulation work might concentrate on dispersing more of 
these compounds into the water. The fact that dispersants promote 
accelerated weathering also has implications, both for the applica- 
tion of remote sensing to measure oil dispersion on the sea, and 
for the short-term toxicity of chemically-dispersed oil as compared 
to mechanically-dispersed oil. 2 refs., 19 figs., 5 tabs. 


38494 (EC/TDTS—89-04697, pp. 33-60) A study of the long- 
term weathering of submerged and overwashed oil. Lee, S.C. 
(Univ. of Toronto, Toronto, ON (Canada)); Mackay, D.; Bonville, F.; 
Joner, E.; Shiu, W.Y. Environment Canada, Ottawa, ON (Canada). 
Technology Development and Technical Services Branch. 1989. 
(CONF-8906340—: 12. Arctic and marine oil spill program, Calgary 
(Canada), 7-9 Jun 1989; MICROLOG-89-04697). In Proceedings 
of the twelfth Arctic and marine oil spill program: Technical semi- 
nar. Available from PC Canada Conservation and Protection, 
Environmental Protection Publications, Place Vincent Massey, 10 
Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

A study was conducted on the long-term weathering phenomena 
experienced by heavy crude oils and residual fuels when present 
on a sea surface. The experiments were designed to examine den- 
sity changes occurring in heavy crude, bitumen, and a bunker fuel 
under the following conditions: in the dark and with photolytic ex- 
posure to ultraviolet fluorescent lights, dissolution in distilled and 
salt water, biodegradation, contact with suspended inorganic parti- 
cles, and dissolution with photolytic exposure. A mathematical 
model, in which the oil is treated as consisting of 3 components (a 
volatile fraction, a less volatile fraction, and an involatile residue), 
was developed and fitted to the experimental data. It is concluded 
that the primary causes of increased density are evaporation of the 
more volatile and less dense components of the oil and incorpora- 
tion of denser-than-water mineral matter, such as clays, into the 
oil. The effect of dissolution on density is negligible. It is clear from 
the results that the density increases attributable to evaporation 
alone or incorporation of solid material alone are sufficient to cause 
sinking in exposure times relevant to oil spill countermeasures re- 
sponses. 14 refs., 10 figs., 2 tabs. 


38495 (EC/TDTS—89-04697, pp. 23-32) Bubble group behav- 
jour under microgravity conditions applied to subsea blowout 
plume modelling. Laureshen, C.J. (Univ. of Calgary, Calgary, AB 
(Canada)); Rowe, R.D. Environment Canada, Ottawa, ON 
(Canada). Technology Development and Technical Services 
Branch. 1989. (CONF-8906340—: 12. Arctic and marine oil spill 
program, Calgary (Canada), 7-9 Jun 1989; MICROLOG-89-04697). 
In Proceedings of the twelfth Arctic and marine oil spill program: 
Technical seminar. Available from PC Canada Conservation and 
Protection, Environmental Protection Publications, Place Vincent 
Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

The frequently observed intermittent behaviour of subsea 
blowout plumes and the mechanism of gas release from the well- 
head during a blowout have led the authors to believe that these 
structures should be modelled as a series of bubble groups. A fun- 
damental study of bubble group behaviour has therefore been 
undertaken as the starting point for such a model. This paper dis- 
cusses a set of experiments which were carried out on a NASA 
KC-135 aircraft in order to determine the effect which gravity has 
on bubble group behaviour. In the event of an uncontrolled subsea 
blowout, the buoyancy of the gas would cause hydrocarbons and 
entrained seawater to rise to the ocean surface, where the vertical 
motion would deflect radially outwards from the bubble plume with 
little loss in momentum. This would generate a_ shallow, 
fast-moving layer which could transport the oil in the plume a con- 
siderable distance from the blowout point. The large area and 
small thickness of the slick make containment and collection at the 
ocean surface difficult. 7 refs., 3 figs. 


38496 (EC/TDTS—89-04697, pp. 1-22) Smoke plumes from 
crude oil burns. Evans, D. (U.S. National Inst. of Standards and 
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Technology, Gaithersburg, MD (USA)); Baum, H.; Mulholland, G.; 
Bryner, N.; Forney, G. Environment Canada, Ottawa, ON 
(Canada). Technology Development and Technical Services 
Branch. 1989. (CONF-8906340—: 12. Arctic and marine oil spill 
program, Calgary (Canada), 7-9 Jun 1989; MICROLOG-—89-04697). 
in Proceedings of the twelfth Arctic and marine oil spill program: 
Technical seminar. Available from PC Canada Conservation and 
Protection, Environmental Protection Publications, Place Vincent 
Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

Measurements of optical properties and particle agglomeration of 
smoke from crude oil fires were made using a one cubic meter 
aging/dilution chamber. Measurements were made at ambient tem- 
perature, simulating conditions in dilute smoke plumes away from 
the fire, and at 100°C which simulates temperature conditions 
within several flame heights above the burning crude oil. Measure- 
ments of light transmission at three different wavelengths through 
the smoke collected in the chamber proved that the specific extinc- 
tion coefficient of the carbonaceous agglomerate particles in the 
smoke is independent of the agglomerate size. These data are 
used as input to a calculation of smoke particle settling from the 
fire plume and deposition remote from the fire site. The calculation 
uses a large eddy simulation method to predict characteristics of 
wind blown buoyancy driven fire plumes. The calculation is capable 
of displaying the major features of smoke transport from the site of 
crude oil combustion. The process of smoke particulate settling 
from the plume is considered in detail by tracking representative 
smoke particles in the calculation. Results of example calculations 
are presented that demonstrate important features of the method. 
14 refs., 10 figs., 2 tabs. 


38497 (EC/TDTS—89-04697, pp. 149-160) Tainting in sea 
scallops (Placopecten magelianieus) exposed to the water- 
soluble fraction of crude oil and natural gas condensate. 
Carter, J. (Martec Ltd., Halifax, NS (Canada)); Ernst, R. Environ- 
ment Canada, Ottawa, ON (Canada). Technology Development 
and Technical Services Branch. 1989. (CONF-8906340-: 12. Arctic 
and marine oil spill program, Calgary (Canada), 7-9 Jun 1989; 
MICROLOG-—89-04697). In Proceedings of the twelfth Arctic and 
marine oil spill program: Technical seminar. Available from PC 
Canada Conservation and Protection, Environmental Protection 
Publications, Place Vincent Massey, 10 Wellington St., 12th Floor, 
Ottawa, ON, CAN K1A 0H3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Tainting was examined in sea scallops (Placopecten magellani- 
cus) exposed to the water-soluble fraction (WSF) of Ninian crude 
oil and Scotian Shelf natural gas condensate for periods of 3 h to 
96 h. Exposure levels of Ninian WSF ranged from 0.16 to 2.50 
ppm and those of condensate WSF ranged from 0.45 to 4.76 ppm. 
The main components in the exposure water were toluene and 
xylenes. The threshold concentration of Ninian WSF which causes 
tainting in scallop adductor muscle was 0.5 ppm. The tainting 
threshold for condensate WSF was 0.8 ppm. The hydrocaron level 
in the exposure water was a significant factor in the development 
of tainting, more so than the duration of exposure. There was a 
rapid reduction in the total hydrocarbon concentration in the adduc- 
tor muscels in depurating scallops. The loss of taint was more 
gradual. Tainted scallops depurated after 24 to 264 hours in clean 
seawater, depending on the intitial exposure level and the duration 
of exposure. The main components in tainted adductor muscle 
were toluene and xylenes. Selective accumulation of alkylated ben- 
zenes, napthalene, and alkylated napthalenes was observed, 
especially in those scallops exposed to the higher hydrocarbon lev- 
els. These may have contributed to the taint as well. Analysis of 
the mixing ratios and the percentage of the original whole oil and 
condensate that remains dissolved suggests that tainting thresh- 
olds are unlikely to be achieved in the water column, especially 
near the seabed, during a short-term offshore blowout. 9 ref. 


38498 (EC/TDTS—89-04697, pp. 129-148) Photooxidation of 
petroleum. Bobra, M. (Consultchem, Caawa, ON (Canada)); 
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Tennyson, E.J. Environment Canada, Ottawa, ON (Canada). Tech- 
nology Development and Technical Services Branch. 1989. 
(CONF-8906340-: 12. Arctic and marine oil spill program, Calgary 
(Canada), 7-9 Jun 1989; MICROLOG-89-04697). In Proceedings 
of the twelfth Arctic and marine oil spill program: Technical semi- 
nar. Available from PC Canada Conservation and Protection, 
Environmental Protection Publications, Place Vincent Massey, 10 
Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

A study was conducted to examine the chemical and physical 
changes that occur in a variety of crude oils and petroleum prod- 
ucts as a result of photolysis, and the importance of photolysis as 
a weathering process, The test samples, consisting of an oil film 
on water, were exposed to sunlight at about 45 degrees north lati- 
tude. Shielded samples served as controls. The surface oil in the 
samples was then separated from the water and physical proper- 
ties were determined. The oil content of the water phase was also 
examined. In all but 2 samples, the irradiated samples had greater 
density over time than the shielded samples, and a number of pos- 
sible explanations of this phenomenon are offered. The effects of. 
photolysis on viscosity were significant over a short term (ca 10: 
days or less), but over a longer term, these effects will be insignif- 
cant compared to the effects of evaporation. Photolyzed samples 
generally had higher asphaltene contents than unphotolyzed sam- 
ples. The effect of photooxidation on the natural dispersability of oil 
samples was extremely dependent on the nature of the oil. A 
higher oil content was observed in the water beneath the irradiated 
oil films. Although the results show that photolysis can significantly 
influence the amount of oil that enters the water column through 
dissolution and emulsification, a mass balance shows this quantity 
to be far less than 1% of the total oil spilled. From the physical 
changes observed in the samples, and from the results obtained, it 
is concluded that photo-induced reactions are responsible for the 
formation of materials which encrust exposed oil. 22 refs. 25 figs., 
5 tabs. 


38499 (EC/TDTS—89-04697, pp. 115-128) Physical and 
chemical properties of spilled oil. Palczynski, R.J. (Acadia Univ., 
Wolfville, NS (Canada)). Environment Canada, Ottawa, ON 
(Canada). Technology Development and Technical Services 
Branch. 1989. (CONF-8906340-: 12. Arctic and marine oil spill 
program, Calgary (Canada), 7-9 Jun 1989; MICROLOG-—89-04697). 
In Proceedings of the twelfth Arctic and marine oil spill program: 
Technical seminar. Available from PC Canada Conservation and 
Protection, Environmental Protection Publications, Place Vincent; 
Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3;: 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

Oil spilled in the marine environment undergoes weathering 
which results in increased viscosity and higher pour and boiling 
points. The content of oil in water-oil emulsion increases with the 
age of the spill while the ability of crude to spread due to the vis- 
cous and surface tension forces disappears in oil within a few days 
of the spill. It has been observed, both in observations at a 1980 
spill in the Gulf of Guinea and a laboratory study of the weathering 
process of commercial crude oil in a standard Mackay’s apparatus, 
that fractional composition of fresh, light crude changes rapidly to 
become richer in heavy components. The laboratory experiments, 
involving gas stripping and formation of oilseawater emulsions, 
confirmed that the rheology of weathered oil changes proportionally 
to the intensity of aeration and emulsification. Products of weather- 
ing are non-Newtonian, shear thinning fluids of increased viscosity. 
9 refs., 15 figs., 3 tabs. 


38500 (EC/TDTS—89-04697, pp. 193-226) Tank testing of 
skimmers with waxy and viscous olls. Buist, |.A. (S.L. Ross En- 
vironmental Research Ltd., Ottawa, ON (Canada)); Potter, S.G. 
Environment Canada, Ottawa, ON (Canada). Technology Develop- 
ment and Technical Services Branch. 1989. (CONF-8906340-: 12. 
Arctic and marine oil spill program, Calgary (Canada), 7-9 Jun 
1389; MICROLOG-89-04697). In Proceedings of the twelfth Arctic 
and marine oil spill program: Technical seminar. Available from 





PC Canada Conservation and Protection, Environmenta! Protection 
Publications, Place Vincent Massey, 10 Wellington St., 12th Floor, 
Ottawa, ON, CAN K1A 0H3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Major oil spills of Canada’s east coast would likely involve rela- 
tively viscous oils, which would pose serious difficulties to currently 
available spill recovery systems. An outdoor test tank was used to 
evaluate the potential application of various skimmers for the re- 
covery of these oils offshore. Four skimmers were tested: the 
Walosep W-2, the Framo-ACW 400, the GT-185, and the Heavy 
Oil Skimmer. Three oils were used in the tests: a conventional 
pipeline crude, a light viscous residual fuel oil, and a crude ob- 
tained from a well test on the Grand Banks. Tests were conducted 
both with and without waves, and also with application of Elastol 
viscosity modifier. Skimmers were evaluated according to 3 param- 
eters: fluid recovery rate, free water content, and emulsion water 
content. The Framo had the highest oil/emulsion recovery rates for 
the lower viscosity oils, but its reliability and effectiveness were di- 
minished in wave conditions. The GT-185 and Walosep operated 
reliably and followed waves well. The Heavy Oil Skimmer operated 
poorly in all tests, and was unable to recover oil without addition of 
Elastol. Adding Elastol improved the oil/emulsion recovery rate of 
the Walosep but increased the water entrainment rate of the GT- 
185 and Framo. The Elastol had several negative effects on 
downstream operations, including difficulty in pumping and _in- 
creased effort required to clean Elastol-treated oil off equipment. 
11 refs., 21 figs., 3 tabs. 


38501 (EC/TDTS—89-04697, pp. 227-244) Oil-burning tests 
conducted in the presence of a high waterjet barrier. 
Comfort, G. (Fleet Technology Ltd., (Canada)); Punt, M. Environ- 
ment Canada, Ottawa, ON (Canada). Technology Development 
and Technical Services Branch. 1989. (CONF-8906340-: 12. Arctic 
and marine oil spill program, Calgary (Canada), 7-9 Jun 1989; 
MICROLOG-—89-04697). In Proceedings of the twelfth Arctic and 
marine oil spill program: Technical seminar. Available from PC 
Canada Conservation and Protection, Environmental Protection 
Publications, Place Vincent Massey, 10 Wellington St., 12th Floor, 
Ottawa, ON, CAN K1A 0H3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A series of burning tests on a simulated oil spill were carried out 
in a 12m x 15m outdoor basin. The tests were conducted in the 
presence of a prototype high pressure waterjet barrier that was 
previously developed by Environment Canada to investigate its ef- 
fect on the volumetric and mass burn efficiency, and on the opacity 
of the smoke. It was found tht the presence of the waterjet barrier 
reduced the opacity of the smoke. However, operation of the bar- 
rier increased the volume and weight of the residue, because it 
contributed to the formation of emulsions which reduced the burn 
éfficiency. 6 refs., 13 figs., 6 tabs. 


38502 


(EC/TDTS—89-04697, pp. 245-278) Disposal of spilled 
Hibernia crude oils and emulsions: In-situ burning and the 
swirlfire burner. Buist, |.A. (S.L. Ross Environmental Research 
Ltd., Ottawa, ON (Canada)). Environment Canada, Ottawa, ON 


(Canada). Technology Development and Technical Services 
Branch. 1989. (CONF-8906340—: 12. Arctic and marine oil spill 
program, Calgary (Canada), 7-9 Jun 1989; MICROLOG—89-04697). 
In Proceedings of the twelfth Arctic and marine oil spill program: 
Technical seminar. Available from PC Canada Conservation and 
Protection, Environmental Protection Publications, Place Vincent 
Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

A study was conducted on combustion techniques for the 
disposal of recovered oily materials from oil spill cleanups. Small- 
scale tests were performed to simulate in-situ burning of Hibernia 
crude oils and emulsions. The oil samples were weathered by air 
sparging to simulate evaporative loss when spilled. The effect of 
weathering and emulsion water content on the ignitability, removal 
efficiency and removal rate of the spill was determined. In the case 
of the unemulsified oils, the degree of weathering had little effect 
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on burn efficiency. Emulsion and oil removal efficiency was ad- 
versely affected by weathering and by the emulsion water content. 
In the second part of this study, a prototype Swirlfire oil-spill dis- 
posal burner was designed, constructed, and tested. Five oil types 
were used in the tests, including 2 crudes with various emulsion 
water content, fuel oil, and waste engine oil. The unique features 
of the burner include the ability to deliver 140-150% of the stoichio- 
metric air required for combusiton, the use of 2 fuel atomization 
processes, and a combustion chamber that incorporates a recircu- 
lation system and swirling motion to extend retention times and 
encourage complete, smokeless combustion. The burner com- 
busted water-free crude at rates of 12-13 bbi/d with no smoke, and 
oi/water emulsions of up to 66% water content. The other types of 
oil were also burned satisfactorily. A number of modifications are 
suggested to improve performance. 7 refs., 37 figs., 4 tabs. 


38503 (EC/TDTS—89-04697, pp. 297-306) The juxtaposition 
of long-term and real-time oi spill modelling. Chandler, P.C.P. 
(Martec Ltd., Halifax, NS (Canada)). Environment Canada, Ottawa, 
ON (Canada). Technology Development and Technical Services 
Branch. 1989. (CONF-8906340—: 12. Arctic and marine oil spill 
program, Calgary (Canada), 7-9 Jun 1989; MICROLOG-89-04697). 
In Proceedings of the twelfth Arctic and marine oil spill program: 
Technical seminar. Available from PC Canada Conservation and 
Protection, Environmental Protection Publications, Place Vincent 
Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

Generalized long-term and real-time oil spill models are com- 
pared. The influence of grid element size in the long-term model 
domain, the size of the time step in each of the models, and the 
ways in which the data are presented are assessed. Additionally, 
the sensitivity analysis of a long-term model, which typically in- 
cludes only the over-and under-estimation of environmental forces, 
is extended to examine factors that are found to vary in real-time 
spill scenarios. This includes parameters such as the oil composi- 
tion and flow rate, and the spatial and temporal resolution of the 
natural forces which affect the oil behaviour. The extent to which 
the feedback mechanism of behaviour verification, available in real- 
time modelling, affects the perceived usefulness of the hindcast 
information is described. The 1984 condensate blowout from the 
long-term oilspili model used in the contingency planning for the 
wellsite are compared to the results generated by the real-time 
modelling of the spill. The matrix of results is expanded by rerun- 
ning the long-term model using the conditions know to exist during 
the spill incident. The extent to which the long-term model is sensi- 
tive to these real-time conditions is shown to be instructive as an 
aid to the interpretation of the long-term modelling information con- 
tained in the contingency plan. 3 refs., 4 figs. 


38504 (EC/TDTS—89-04697, pp. 307-328) Oil pollution prob- 
lem in the Baltic marine environment. Hirvi, J.-P. (Technical 
Research Centre of Finland (Finland)). Environment Canada, Ot- 
tawa, ON (Canada). Technology Development and Technical 
Services Branch. 1989. (CONF-8906340-: 12. Arctic and marine 
oil spill program, Calgary (Canada), 7-9 Jun 1989; MICROLOG— 


_89-04697). In Proceedings of the twelfth Arctic and marine oil spill 


program: Technical seminar. Available from PC Canada Conser- 
vation and Protection, Environmental Protection Publications, Place 
Vincent Massey, 10 Wellington St., 12th Floor, Ottawa, ON, CAN 
K1A OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The Baltic Sea is an isolated and sensitive brackish water envi- 
ronment. The ecosystem of the Baltic is not only stressed by a 
naturally low salinity but also by severe pollution loads form air, 
sea transport, and land-based sources. These loads include 
petroleum hydrocarbons (PHC). The total load of oil pollution in the 
Baltic has been estimated at between 21,000 and 66,000 tons per 
year, about 100 times higher than that of the world seas on a per 
unit volume basis. The average concentrations of PHC in Baltic 
water have been measured at about 3 times the mean concentra- 
tion to be found in the North Atlantic. The problems with oil spills 
over 100 tons are lack of effective oil-recovery measures for ice 
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conditions and the slow degradation of oil in cold water. The de- 
gree and probability of oil pollution is high because of the intensive 
shipping, heavy industrialization of the Baltic states, and increasing 
offshore exploration and oil production. A number of recommended 
actions to face oil spill problems in the Baltic are presented. 21 
refs., 2 figs., 6 tabs. 


38505 (EC/TDTS—89-04697, pp. 329-334) Vessel destruc 
tion: A viable response option for isolated areas. Reiter, G.A. 
(Pacific Area Strike Team (USA)); Kemerer, J.A. Environment 
Canada, Ottawa, ON (Canada). Technology Development and 
Technical Services Branch. 1989. (CONF-8906340—: 12. Arctic and 
marine oil spill program, Calgary (Canada), 7-9 Jun 1989; 
MICROLOG-—89-04697). In Proceedings of the twelfth Arctic and 
marine oil spill program: Technical seminar. Available from PC 
Canada Conservation and Protection, Environmental Protection 
Publications, Place Vincent Massey, 10 Wellington St., 12th Floor, 
Ottawa, ON, CAN K1A 0H3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

On numerous occasions over the last ten years, the United 
States Government has used its authority under the Federal Water 
Pollution Control Act and the Intervention on the High Seas Act to 
resolve vessel pollution incidents. The Federal On-Scene Coordi- 
nator was granted authority to intervene from the Commandant, 
U.S. Coast Guard, after providing information on the vessel, cargo, 
damage, owner's actions, recommended actions. Several vesel 
incidents which occurred in Alaskan water are reviewed. These in- 
cidents lead to intervention authority being granted to remove, burn 
in place, or sink the vessel to resolve the pollution problem. Spe- 
cific cases which are discussed include the M/V Ryuyo Maru 2 
(1979), the M/V Lee Wang Zin (1980). It is shown that vessel de- 
struction is an effective option for oil spill response in areas where 
other types of response are not available or very costly to bring 
onto the scene. 2 refs. 


38506 (PB-90-205741/XAB) Gulf of Mexico Sales 131, 135, 
and 137: Central, western, and eastern planning areas. Draft 
environmental impact statement. Minerals Management Service, 
Metairie, LA (USA). Gulf of Mexico OCS Regional Office. Mar 
1990. 853p. (OCS/EIS/EA/MMS-90/0003). Available from NTIS, 
PC A99/MF E06. 

The EIS is a description of the environmental aspects and im- 
pacts of oil and gas activities resulting from these lease sales or 
the states bordering the Gulf of Mexico. It provides a description of 
the areas, the affected environment, and the environmental conse- 
quences; it discusses the proposed actions, issues and areas of 
concern, and the major differences of holding these lease sales. 


38507 (PB-90-867011/XAB) Biodeterioration of oll spilis. 
March 1970-March 1990 (A Bibliography from the NTIS data 
base). Report for March 1970-March 1990. National Technical 
Information Service, Springfield, VA (USA). May 1990. 140p. Avail- 
able from NTISPC NO1/MF NO1. 

Supersedes PB—89-861611. 

This bibliography contains citations concerning the degradation 
of petroleum products, including hydrocarbons, oil spills, and beach 
pollution. Microbial degradation of petroleum products on land, on 
the surface of the water, and underwater are discussed. Compost- 
ing techniques and genetic engineering to facilitate oil degradation 
are briefly cited. The effect of cold climates on degradation speeds 
is studied. (This updated bibliography contains 255 citations, 42 of 
which are new entries to the previous edition.) 


0210 Legislation and Regulations 
Refer also to citation(s) 38483, 39057 


38508 (CPA-CE03003) Guideline for developing water sup- 
plies for oilfield purposes in Alberta. Canadian Petroleum 
Association, Calgary, AB (Canada). Oct 1987. vp. (CE—03003). 
Available from Canadian Petroleum Association, 3800 - 150 6th. 
Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: $5.00 CAN. 

Given the complexity of decisions on water allocation and the 
potential for controversy between competing interests, an under- 
standing of the political and regulatory processes is necessary for 
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the orderly and economic development of Alberta’s energy re- 
sources. In recent years, several waterflood projects have been 
delayed with significant financiai loss due in part to the proponents’ 
ineffective communication with the public on water resource man- 
agement issues. Water use in Alberta is controlled and regulated 
by many pieces of legislation. This document provides advice on 
the preparation and execution of a plan for developing a water 
supply for waterflood purposes in oil fields. While each waterflood 
project is site specific, many potential problems can be avoided by 
following this guideline. The decision by the regulatory agency to li- 
cence a project and the terms and conditions attached to the 
licence will be based not only on the technical merits of the appli- 
cation, but also the reaction of the public to the proposed water 
supply scheme. To minimize the risks of delay in project implemen- 
tation, it is recommended that a formal preliminary assessment of 
water supply alternatives be undertaken well in advance of the de- 
tailed design and evaluation. This assessment should consider the 
following: establishment of a provisional water demand curve, 
project timing, technical considerations, social and environmental 
impacts, economics and cost comparisons, criteria for selection of 
methodology for secondary recovery, and benefits from secondary 
recovery projects. After the water supply alterantives have been 
assessed and ranked, further assessments may be made. The pro- 
cedure for licensing of surface and groundwater supplies are 
outlined. 8 refs., 3 figs. 


38509 (ERCB-G40) Pressure and deliverability testing oll 
and gas wells: Minimum requirements and recommended 
practices. Energy Resources Conservation Board, Calgary, AB 
(Canada). Apr 1990. 48p. (CE-03073). Available from Energy Re- 
sources Conservation Board, 640-5th Ave. SW, Calgary, AB, CAN 
T2P 3G4. Prices: PRICES UPON REQUEST. 

Well test information is second only to production data in impor- 
tance for prudent management of an oil or gas reservoir. Changes 
in the oil industry and in drilling technology in Alberta have created 
a need for revisions in the regulations for testing oil and gas wells. 
A well testing special interest group was formed through The 
Petroleum Society in 1987. The committee’s main objectives were 
to improve the quality of well test data, reduce data gathering costs 
where possible, and clarify well test regulations. A well testing 
guide was developed to address the committee’s objectives. It con- 
tains basic test requirements, recommended practices and a list of 
regulations pertinent to well testing. It has also become the frame- 
work for a new regulatory environnment. In this new environment, 
the operator gains more flexibility in testing, and assumes greater 
responsibility for test quantity and quality. The need for Board 
surveillance and enforcement is reduced, and more attention will 
be devoted to evaluating requests for relief and special testing 
needs. Some monitoring of operators’ data gathering pratices will 
be done, and feedback will be given, as required. Some 
recommended practices were included for the following topics: co- 
ordinating pool pressure surveys, pressure survey design, 
drill-stem test (DST) pressures, acoustic well sounder (AWS) pres- 
sures, and gas well deliverability tests. 17 refs. 


38510 (OE-90-00425, pp. 171-188) Refinery experience 
with the MISA Monitoring Regulation. Shaver, R.A. (Ontario 
Petroleum Association, Willowdale, ON (Canada)). Ontario Ministry 
of the Environment, Toronto, ON (Canada). [1989]. (CONF- 
8906341—: 36. Ontario waste management conference, Toronto 
(Canada), 11-14 Jun 1989; MICROLOG—90-00425). In Proceed- 
ings of the thirty-sixth Ontario waste management conference. 
Available from PC Ontario Ministry of the Environment, Public In- 
formation Office, 135 St. Clair Ave. West, Toronto, ON, CAN M4V 
1P5; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1iA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The development of the philosophy of environmental protection 
in the petroleum industry over the past 30 years is reviewed, with 
special emphasis on Ontario refineries. The experience of the 
petroleum sector in developing the Municipal/Industrial Strategy for 
Abatement (MISA) general and monitoring regulations, and in the 
first 6 months of actual monitoring, is then described. The cost of 
this program to the Ontario industry has been over $4 million up to 
1988 and a further $2 million is expected to be spent in 1989. A 





high level of work has been required to develop the highly technical 
and complex regulations in cooperation with the Ontario environ- 
ment ministry. Among the lessons learned to date include the need 
for full-time personnel dedicated to MISA operations and coordina- 
tion, maximizing on-site testing, integration of MISA monitoring 
requirements with normal on-site operations, and taking sufficient 
care with the data handling and input to the MISA data system. In 
the setting of standards for effluent quality, arbitrary treatment 
levels should not be chosen but should reflect the actual environ- 
mental impact. The importance of the consultative process in 
formulating and implementing the regulations is also emphasized. 


38511 (OPI-CE03074) The disposal of oilfield brine drilling 
fluids and drill cuttings in the Province of Ontario. Ontario 
Petroleum Inst., Inc., Chatham, ON (Canada). 19 Sep 1989. vp. 
(CE-03074). Available from Ontario Petroleum Institute Inc., 70 
Talbot Rd. South, Box 340, Lambeth, ON, CAN NOL 1S0. Prices: 
PRICES UPON REQUEST. 

This technical report was assembled by the Ontario Petroleum 
Institute as a source document for the discussion of the environ- 
mental issues which now confront the industry. The purpose of the 
report is to provide technical information to government about the 
nature of current practice, to inform industry on existing regulations 
and to promote discussion between government and industry. Oil 
drilling, production and stimulation are discussed. The material in a 
drilling pit usually separates into a liquid and a slurry phase. The 
liquid phase in a drilling pit contains the drilling fluid, formation wa- 
ter, rainfall, crude oil, surfactant, and soluble drilling additives. 
Drilling slurry contains rock cuttings, cement chips, clay, bentonite. 
The total volume of solids generated was estimated at 6,500m? in 
1988. Oilfield brine consists of formation water with minor quanti- 
ties of soluble chemicals. The total volume of oilfield brine 
produced in 1988 was estimated at 1.308 million m®. The total vol- 
ume of stimulation fluids generated in 1988 was estimated at 1.264 
m® (8,000 barrels). It as recommended that operators and contrac- 
tors take responsibility to avoid the use of material which are likely 
to become registerable wastes; that industry meet with regulatory 
authorities to discuss disposal standards, procedures and guide- 
lines and to solve jurisdictional conflicts between regulatory bodies. 
It was also recommended that landfill operators be kept better in- 
formed about the nature and quantity of materials being disposed. 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 38488, 38532, 38535, 38536, 38537, 38879 


i 
0230 Properties and Composition 
Refer also to citation(s) 38453, 39158, 39397 


38512 (AD-A-219651/7/XAB) Three-dimensional analysis 
on flow and temperature distributions for aircraft-fuel thermal 
stability. Interim report, August 1988-June 1989. Oh, C.H.; Mer- 
rill, B.J.; Wadkins, R.P. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Jun 1989. 70p. Available from NTIS, PC A04/MF A01. 

This report presents flow and temperature distributions in the Jet 
Fuel Thermal Oxidation Tester (JFTOT), a device that has been 
used in thermal stability research of aircraft fuels. The Computa- 
tional Fluid Dynamics and Chemistry (CFDC) model used in this 
study is based on the global Arrhenius type surface temperature- 
dependent correlation because of the lack of the existing 
experimental data. The initial attempt to calculate the deposit thick- 
ness and to simulate flow in the JFTOT is very encouraging. 
Keywords: Jet fuel; Thermal stability; JP-5; KIVA; Jet fuel thermal 
oxidation tester; JFTOT. (EG) 


38513 (EC/TDTS—89-04697, pp. 91-104) Water solubility be- 
haviour of petroleum mixtures. Bobra, M. (Consultchem, Ottawa, 
ON (Canada)). Environment Canada, Ottawa, ON (Canada). Tech- 
nology Development and Technical Services Branch. 1989. 
(CONF-8906340-: 12. Arctic and marine oil spill program, Calgary 
(Canada), 7-9 Jun 1989; MICROLOG-—89-04697). In Proceedings 
of the twelfth Arctic and marine oil spill program: Technical semi- 
nar. Available from PC Canada Conservation and Protection, 
Environmental Protection Publications, Place Vincent Massey, 10 
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Wellington St., 12th Floor, Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The water-to-oil volume ratio at a water/oil inter face can have a 
significant influence upon the composition and concentration of the 
water soluble fraction (WSF). This influence of the water-to-oil ratio 
upon the dissolution of oils must be taken into account if results 
from laboratory tests are to be indicative of environmental behavior. 
Studies using crude oils, fuel oils, and gasoline were undertaken to 
examine how the WSF composition and concentration of various 
petroleum mixtures depend on the water-to-oil ratio. The results 
show that the more soluble components of oil make up a large 
fraction of the WSF’s composition at low water-to-oil ratios. At high 
water-to-oil ratios, these compounds become less significant and 
the less soluble compounds constitute a larger portion of the WSF. 
The data indicate that the three crude oils yield WSF's that are very 
similar in terms of both composition and concentration with slight 
differences in the relative abundance of some compounds. Gaso- 
line was the most soluble petroleum mixture studied; its WSF’s 
were enriched with benzene, toluene, ethylbenzene and xylenes. 
Compared to the WSF's of the crude oils and gasoline, the WSF’s 
of the fuel oils lacked the presence of volatile aromatics but they 
were comprised of a relatively large number of less volatile, less 
soluble compounds such as tri-methyl benzenes, propyl benzenes, 
naphthalene, and alkylated naphthalenes. 17 refs., 7 figs., 2 tabs. 


38514 A laboratory test for fuel injector deposit studies. 
Richardson, C.B. (Sandia National Labs., Albuquerque, NM (USA)); 
Gyorog, D.A.; Beard, L.K. pp. 9-18 of Fuel and induction system 
deposits. Society of Automotive Engineers, Warrendale, PA (USA) 
(1989). (CONF-8909219-: Society of Automotive Engineers (SAE) 
international fuels and lubricants meeting, Baltimore, MD (USA), 
25-28 Sep 1989). 

Technical Paper 892116. 

A port fuel injector deposit (PFID) test has been developed which 
provides repeatable results. The test can discriminate gasolines 
with differing fuel injector fouling tendencies in vehicles. Results 
confirm previous work that added mono- and diolefins increase de- 
posit growth. The test is also able to evaluate the performance of 
additives. Other factors found to affect injector deposit formation in- 
clude: injector soak temperature, injector soak pressure, weeping 
vs. non-weeping injectors, and the presence of oxygen around the 
injector pintle. The PFID test can be run in about one quarter the 
time needed to evaluate fuels in vehicles and dynamometer tests. 


0250 Combustion 
Refer also to citation(s) 38496, 38746, 39468 
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Refer also to citation(s) 38436, 38437 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 38441, 38443, 38444, 38523 


38515 (CPA-CE03057) Recommended practices for drilling 
geopressured wells on the Nova Scotian Shelf. Canadian 
Petroleum Association, Calgary, AB (Canada). [1986]. 103p. (CE- 
03057). Available from Canadian Petroleum Association, 3800 - 
150 6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. Prices: PRICES 
UPON REQUEST. 

Guidelines are presented which represent a consensus of indus- 
try opinion on the most prudent approach to designing and drilling 
exploration wells in the geopressured zones of the Scotian Sheff. In 
the design of well casings, the criteria relating directly to pressure 
control are discussed, including burst failures, collapse loads, ten- 
sion factors, stability, wear, the type of downhole equipment used, 
and the applicable cementing procedures. Materials selection and 
casing/liner pressure testing are also reviewed. The well control 
system is then covered, including system design, blowout preven- 
ter sizing and testing, preventive maintenance of critical equipment, 
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well control procedures during various types of drilling operations, 
well suspension, and well abandonment. Finally, a summary is pre- 
sented of investigations of geophysical pressure detection and 
prediction in the Scotian Shelf region. Of the five parameters ex- 
amined for relative effectiveness as a detector of impending 
overpressure, connection/trip gas was the most reliable, followed 
by D-exponent, electric logs, shale density, and penetration rate. 
Detection will be most assured through rigorous collection, integra- 
tion, and monitoring of all available parameters. 44 figs., 2 tabs. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 38450, 38452, 38524, 38539, 39123 


38516 (PB-90-200189/XAB) Economic and commercial fea- 
sibility of gas from geopressured aquifers: Conceptual design 
report. Final report for 1981. Jones, P.; Kircher, O. Control Data 
Corp., Houston, TX (USA). Jun 1981. 54p. Available from NTIS, 
PC A04/MF A01. 

The scope and major tasks are defined for a project to evaluate 
the economic and commercial feasibility of gas production from 
geopressured aquifers. The approach is aimed at validating a hy- 
pothesis advanced by Paul Jones: that a novel well completion 
technique can be used to produce gas from geopressured aquifers 
without the concomitant production of large volumes of saline wa- 
ter. 


38517 (PB-90-205196/XAB) Electrochemical oxidation of 
methane at metal and metal oxide electrodes. Final report, De- 
cember 1, 1986-December 1, 1989. Frese, K.W.; Pound, B.G. SRI 
International, Menlo Park, CA (USA). 20 Mar 1990. 102p. (SRI- 
PYU-2970). Available from NTIS, PC AO6/MF A01. 

See also PB-88-173893, and PB—-89-178750. 

An objective of the research was to gain insight into the role of 
surface geometry, heat of reaction, force constants and adsorption 
site in the activated chemisorption of methane to adsorbed hydro- 
gen and adsorbed methyl. The model successfully calculated the 
activation energy for abstraction of H from CH4 by O atoms in the 
gas phase. The results for two crystal planes of Ni were in very 
good agreement with experimental findings and other calculations. 
For Ni(i11) and Ni(110) Ea = 14 and 18 kcal/mol, respectively. 
The minimum electrode potential for adsorption of methane, OH, 
and O atoms on various metal electrodes was calculated. The 
open circuit decay method was employed to measure the rate of 
reaction between hydrocarbons including methane and adsorbed 
oxygen species on Pt, Pd and Rh electrodes. The rates of reaction 
with Pt-OH at 95C in 0.5 M H2S04 followed the trend CH4 < 
C2H6 < C3H8 < H2. The faradaic efficiency for CO2 was 80% at 
0.25 V vs SCE, indicating that deep oxidation occurs as desired in 
fuel cell applications. 


38518 (PB-90-205204/XAB) Corrosion in natural gas pro- 
cessing plants. Topical report, May 1989-January 1990. Sorell, 
G. Pullman Kellogg, Houston, TX (USA). Jan 1990. 174p. Available 
from NTIS, PC AO8/MF A01. 

To develop an overview of corrosion in natural gas processing 
plants, generic and proprietary processes were examined with ma- 
jor emphasis on regenerative acid gas treatment technologies for 
the removal of H2S and/or CO2. Also surveyed were liquid redox 
processes used primarily for Claus sulfur recovery plant tail gas 
cleanup duty, batch-type H2S scavenging facilities, and gas dehy- 
dration processes. Review of the materials and corrosion problems 
shows that uncertainties remain concerning the mechanisms of 
attack, governing factors, and implications for plant design, con- 
struction and operation. Research needs were identified for three 
stress-induced problem areas: environmental cracking by wet H2S, 
alkaloamines, and elemental mercury. 


38519 Devonian shale gas production: Mechanisms and 
simple models. Carlson, E.S. (Oak Ridge Associated Univ., Oak 
Ridge, TN (US)); Mercer, J.C. pp. 45-54 of Proceedings of the 
SPE 1989 Eastern regional conference and exhibition. Society of 
Petroleum Engineers, Richardson, TX (USA) (1989). (CONF- 
8910186—-: Eastern regional conference and exhibition of the 
Society of Petroleum Engineers, Morgantown, WV (USA), 24-27 
Oct 1989). 
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ree Paper SPE 19311. 

mn this paper, a comprehensive theory of the conventi 

Porosity model is presented, and it is denen Peay aa 
does a reasonable job of fitting the actual production data of a 
sample Devonian shale gas well. Based on the analytic behavior of 
the idealized conventional model, a rough criterion is developed to 
judge the minimum time of semi-infinite behavior in the shale ma- 
trix (this behavior is equivalent to a one-dimensional, semi-infinite 


medium). It is shown that a sample shale well behaves semi- 
infinitely for all practical times of interest. 


38520 A procedure for relative ranking of sites selected for 
horizontal wells in tight, naturally fractured reservoirs. Zam- 
merill, A.M. (METC, Morgantown, WV (US)). pp. 21-30 of 
Proceedings of the SPE 1989 Eastern regional conference and ex- 
hibition. Society of Petroleum Engineers, Richardson, TX (USA) 
(1989). (CONF-8910186—: Eastern regional conference and exhibi- 
tion of the Society of Petroleum Engineers, Morgantown, WV 
(USA), 24-27 Oct 1989). 

Technical Paper SPE 19059. 

The relative merits of locating horizontal wells in a naturally frac- 
tured shale gas basin are examined in light of controllable and 
non-controllable factors. This methodology examines non- 
controllable variables (such as existing reservoir pressure, pay zone 
thickness, and success ratios) as well as controllable variables 
(such as gas price and drilling costs) to arrive at the profitability for 
a horizontal well project in a candidate area. An analysis of the ex- 
pected monetary value and a cash flow model are used to obtain a 
distribution of cash flow levels, yielding a determination whether or 
not a project is likely to succeed. Ranges of profitability for an un- 
stimulated horizontal well are graphically presented. Using this 
approach, the most likely areas where horizontal drilling can be an 
economical and technical success are easily and quickly identified. 


38521 Hydrate dissociation in sediment. Selim, M.S. (Col- 
orado School of Mines, Golden, CO (USA)); Sloan, E.D. SPE 
(Society of Petroleum Engineers) Reservoir Engineering (USA), 
5(2): 245-251 (May 1990). 

An analytical model that describes hydrate dissociation under 
thermal stimulation in porous media is presented. The model views 
the dissociation as a process in which gas and water are produced 
at a moving dissociation boundary. The boundary separates the 
dissociated zone containing gas and water from the undissociated 
zone containing the hydrate. A similarity solution to the conserva- 
tion equations is derived, and results are presented in graphical 
forms that are useful in numerical computations. In particular, heat 
fluxes, temperature profiles, and gas pressure distributions are pre-: 
sented for two cases that simulate saturated-steam and hot-water 
thermal stimulation. A parametric study showed that the dissocia- 
tion rate is a strong function of the thermal properties of the 
system and the porosity of the porous medium. The energy effi- 
ciency of the dissociation process, defined as the ratio of the 
heating value of the gas produced relative to the heat input, was 
also computed. For hydrate thermal stimulation, an energy effi- 
ciency value of about nine was found, which appears encouraging 
for natural gas production from hydrate. 


0304 Products and By-Products 
Refer also to citation(s) 38539 


0305 Health and Safety 
Refer also to citation(s) 38529 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 38516 


38522 (DOE/EIA—0130(90/04)) Natural Gas Monthly, April 
1990. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 5 Jul 1990. 153p. Sponsored by U.S. 
DOE Energy Information Administration. Available from NTIS, PC 
AO8/MF A01 - GPO - OSTI. 





This report highlights activities, events, and analyses of interest 
to public and private sector organizations associated with the natu- 
tal gas industry. Volume and price data are presented each month 
for natural gas production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and underground stor- 
age data are also reported. From time to time, the NGM features 
articles designed to assist readers in using and interpreting natural 
has information. 7 figs., 33 tabs. 


38523 (LU-CE03019) The competition of natural gas. 
Yousfi, Y. Laval Univ., Quebec City, PQ (Canada). [1989]. 47p. 
(CONF-8909349-: 8. international symposium on petroleum eco- 
nomics, Chateau Fronteau (Canada), 13-15 Sep 1989; CE-03019). 
Available from Universite Laval. Departement d’economique, Pavio- 
llion de l'Est, Laval, PQ, CAN G1K 7P4. Prices: PRICES UPON 
REQUEST. 

This paper is about the role of natural gas relative to other en- 
ergy sources during the 1990s and the beginning of the 2ist 
century. The reserves and demand of fossil fuels are reviewed. Ex- 
cept in North American countries, where the progress of natural 
gas fuel has been slowed down and limited by the competition of 
coal and nuclear energy, natural gas has achieved a remarkable 
breakthrough in an unstable energy and economic situation. The 
environmental advantages of natural gas as a fuel are underlined, 
and its uses are discussed for the residential, industrial and trans- 
portation sectors, as a chemical feedstock, and for electric power 
generation. The international trade in natural gas is discussed, and 
the roles of the Soviet Union and of Algeria are underlined. The 
achievements of Algeria are discussed in detail including: the 
Transmed natural gas pipeline between Algeria and Italy, a project 
to build a natural gas pipeline between Algeria and Europe through 
the straits of Gibraltar, liquefaction and maritime transporation of 
Algerian gas. The degradation of the environment and the increase 
in air pollution are beginning to shape a new energy outlook in 
which natural gas will hold a privileged position. 27 figs. 


38524 (PB-90-205212/XAB) Assessment of the characteris- 
tics of offshore natural gas production and gas processing. 
Topical report, September 1989-February 1990. Weise, L.G.; 
Floyd, F.M. Pullman Kellogg, Houston, TX (USA). Feb 1990. 109p. 
Available from NTIS, PC AO6/MF A01. 

Characterization of the offshore natural gas production and pro- 
cessing industry included examining historical and future trends; 
aggregate gas compositions, production levels and pressures by 
major producing area; gas processing functions and technologies; 
capital, operating and maintenance costs; platform space and 
weight limitations; hydrate formation and prevention; and environ- 
mental regulations. The study shows that research and complex 
engineering solutions are required to develop natural gas produc- 
tion in the offshore U.S. with the highest production potential. 


38525 A comparative analysis of alternative fuel infrastruc- 
ture requirements. Singh, M.K. (Argonne National Lab., IL (USA)). 
pp. 1-10 of Gaseous fuels. Society of Automotive Engineers, War- 
rendale, PA (USA) (1989). DOE Contract W-31-109-ENG-38. 
(CONF-8909219—: Society of Automotive Engineers (SAE) interna- 
tional fuels and lubricants meeting, Baltimore, MD (USA), 25-28 
Sep 1989). 

Technical Paper 892065. 

This paper presents results of an assessment that identifies vehi- 
cle technology and fuel distribution system changes and costs 
associated with providing sufficient alternative fuels to displace one 
million barrels/day petroleum in the transportation sector in the 
1995-2005 timeframe. The paper concludes that the capital cost of 
developing fuel delivery systems and a sufficient number of 
vehicles to achieve this displacement will be $22 billion if the alter- 
native fuel is methanol, $36 billion if natural gas, and $228 billion if 
electricity. The predominant component of these costs is that of the 
incremental cost of the vehicles. 
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38526 (UCRL-102788) Numerical simulation of the mitigat- 
ing effects of an LNG vapor fence. Chan, S.T. Lawrence 
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Liyermore National Lab., CA (USA). May 1990. 11p. Sponsored by 
U.S. DOE Defense Programs; Gas Research Institute. DOE 
Contract W-7405-ENG-48. Contract 5088-252-1704. (CONF- 
9006210-2: 1990 joint Army Navy NASA Air Force safety and 
environmental protection conference, Livermore, CA (USA), 18-22 
Jun 1990). Order Number DE90013471. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

FEMSA, a fully three-dimensional numerical model for simulating 
the atmospheric dispersion of heavy gases involving complex ge- 
ometry, has been used to investigate the mitigating effects of a 
vapor fence for LNG storage areas. In this paper, a brief descrip- 
tion of the numerical model used to perform such calculations is 
given, the problem being simulated is described, and an intercom- 
parison among the results from numerical simulations (with and 
without the vapor fence) and field data (with vapor fence) is made. 
The numerical results indicate that, with the present fence configu- 
ration, the maximum concentration on the cloud centerline was 
reduced by a factor of two or more within 250 m behind the fence, 
and the downwind distance to the 2.5% concentration was reduced 
from 365 m to 230 m. However, a vapor fence could also cause 
the vapor cloud to linger considerably longer in the source area, 
thus increasing the potential for ignition and combustion within the 
vapor fence and the area nearby over time. 8 refs., 10 figs. 


38527 Fuel choice for dual-fuel vehicles: An of the 
Canadian natural gas vehicles survey. Greene, D.L. (Oak Ridge 
National Lab., TN (USA)). pp. 25-34 of Gaseous fuels. Society of 
Automotive Engineers, Warrendale, PA (USA) (1989). (CONF- 
8909219-: Society of Automotive Engineers (SAE) international 
fuels and lubricants meeting, Baltimore, MD (USA), 25-28 Sep 
1989). 

Technical Paper 892067. 

Consumer behavior in the choice of motor fuel for flexible or 
dual-fuel vehicles will be a key factor in creating and maintaining 
stable markets for new fuels. This paper presents an analysis of 
refueling behavior of natural gas vehicle owners based on a survey 
of natural gas vehicles in Canada. Models of owner satisfaction 
and frequency of CNG choice are estimated to evaluate the impor- 
tance of performance, range, refueling convenience, and other 
factors in the fuel choice decision. 
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38528 (ERCB—D90-2) Victor R. Durish and Seascape Oil & 
Gas Ltd. assignment of pipeline licence, compulsory pooling, 
and transfer of well licence, Malmo field. Morin, E.J. (Energy 
Resources Conservation Board, Calgary, AB (Canada)); Bietz, 
B.F.; Bruni, M.J. Energy Resources Conservation Board, Calgary, 
AB (Canada). 29 Mar 1990. 13p. (CE-03078). Available from En- 
ergy Resources Conservation Board, 640-5th Ave. SW, Calgary, 
AB, CAN T2P 3G4. Prices: $12.00 CAN. 

Competing applications between a mineral rights owner and 
Seascape Oil and Gas were filed before the Alberta Energy 
Resources Conservation Board for an assignment of a pipeline li- 
cense, a compulsory pooling order, and a transfer of a well license. 
The well in question is currently shut in, but had produced sour 
natural gas from 1981 to 1985 for delivery through the aforemen- 
tioned pipeline. Production had stopped due to a dispute with Gulf 
Oil over processing and transport fees, and the resulting financial 
difficulties of the previous well licensee, WRM Resources, led to a 
transfer of the license to Seascape. This transfer was considered 
by the Board to be the central issue in the dispute. The Board 
notes that the mineral rights owner has the right to produce from 
the well. On the other hand, Seascape does not have this right be- 
cause the relevant legislation requires that someone applying for a 
well license (whether for a new well or a transfer) be entitled to 
produce the well. Accordingly, the well license is assigned to the 
mineral rights owner. From this decision it follows that he also be 
assigned the pipeline license. Because the gas production rights 
are owned by various parties who have not been able to reach a 
voluntary operating and mineral-sharing agreement, a compulsory 
pooling order was made to allocate expenses and revenues from 
anticipated gas production. 
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38529 (NG-18-187) An analysis of reportable incidents for 
natural gas transmission and gathering lines, June 1984 
through 1987. Jones, D.J. (Battelle, Columbus, OH (USA)); Eiber, 
R.J. American Gas Association, Inc., Arlington, VA (USA); Battelle, 
Columbus. OH (USA). Aug 1989. 124p. Sponsored by American 
Gas Association. Available from American Gas Association, 1515 
Wilson Boulevard, Arlington, VA 22209 $50.00. 

Presented in this report is an analysis of data obtained from the 
30-day incident reports filed with the US Department of Transporta- 
tion/Office of Pipeline Safety for the time period from June 1984 
through 1987. As of February 9, 1970, all gas-transmission compa- 
nies were required to notity the Office of Pipeline Safety Operation 
(OPSO) in the event of a “reportable” incident. The company must 
submit a report on Form RSPA F7100.2 within 30 days of the inci- 
dent. This study was carried out under the sponsorship of the 
Pipeline Research Committee of the American Gas Association as 
a portion of Line Pipe Research Project NG-18. The purpose of 
this analysis is to organize the reportable incident data into a 
meaningful format from which the safety record of the gas- 
transmission industry can be assessed. The particular focus is on 
those areas or items that are continuing to cause service incidents 
so that the industry can focus its research in these areas. 3 refs., 
11 figs., 17 tabs. 


38530 (NPA-C88-1-1989) [Northern Pipeline Agency] an- 
nual report, 1988-1989. Northern Pipeline Agency, Ottawa, ON 
(Canada). 1989. 32p. (MICROLOG-90-02763). Available from PC 
Northern Pipeline Agency (Canada), Lester B. Pearson Building, 
125 Sussex Drive, Ottawa, ON, CAN K1A 0G2; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 

The Northern Pipeline Agency was established to facilitate the 
efficient and expeditious planning and construction of the Alaska 
Highway Gas pipeline in a manner consistent with the best interest 
of Canada. This report reviews the project and outlines develop- 
ments that will affect operations of the pre-build and planning for 
second-stage construction of the pipeline. Financial statements for 
the Agency are also included. During 1988-89, proposals were 
made to expand substantially the capacity of the prebuilt eastern 
and western legs to export additional supplies of Canadian gas to 
markets in the USA. While plans for the second stage are still on 
hold, 3 owners of reserves in the Mackenzie Delta region sought 
authorization to export 260 billion cubic meters of gas over a 20- 
year period beginning in 1996. Plans were developed by Foothills 
Pipelines to transport the gas southward along the Mackenzie Val- 
ley to connect with the Alaska Highway Pipeline. 


38531 (PR-151-816) Method for assessing electrical resis- 
tance of pipeline casings: Final report. Frazier, M.J.; Barlo, T.J. 
Science Applications International Corp., Hoffman Estates, IL 
(USA). ©Dec 1989. 77p. Sponsored by American Gas Association. 
Available from American Gas Association, 1515 Wilson Boulevard, 
Arlington, VA 22209 $50.00. 

Gas transmission pipelines are sometimes required to be en- 
cased in a larger diameter pipe segment in selected areas, such 
as under roads or railroad crossings. In time, the casing may be- 
come electrically connected to the carrier pipe, either by a metallic 
short or by an electrolytic path caused by ingress of groundwater 
through the casing end seals. In the case of a metallic short, the 
carrier pipe may be shielded from the benefit of the cathodic pro- 
tection currents. Conventional measurements do not provide an 
unambiguous indication of the status of the carrier pipe in many 
situations. This research project was conducted to develop a suit- 
able method. The objectives of the research were: (1) to develop 
techniques to determine whether the casing and the carrier pipe 
are effectively isolated from each other or if they are shorted to- 
gether, and (2) to develop a measurement technique which will 
allow the degree of cathodic protection of the carrier pipe within an 
electrolyte-containing annulus region of the casing to be assessed 
if the casing is not shorted to the carrier pipe. 
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38532 (PR-170-812) Hydrodynamic forces on a sliding 
pipeline: Model tests: Final report. Dansk Hydraulisk Inst., Hoer- 
sholm (Denmark). ©Jul 1989. 255p. Sponsored by American Gas 
Association. Available from American Gas Association, 1515 Wil- 
son Boulevard, Arlington, VA 22209 $100.00. 

This report presents the results from a series of model tests in- 
vestigating the hydrodynamic forces acting on a pipeline, which is 
undergoing lateral motions on the sea bed. A rigid pipe was used 
in the present test programme modelling a section of a pipeline 
resting on the sea bed. The model set-up allowed the pipe to move 
relative to the sea bed under the influence of either a motion con- 
trolled or a force controlled system. The model was exposed to 
wave and combined current and wave action. The flow was two- 
dimensional and thus represented a simplification of the complex 
prototype phenomenon. 


38533 (PR-172-904) State-of-the-art methods for multi- 
phase flow pipelines. Crowley, C.J.; Barry, J.J.; Rothe, P.H. 
Creare, Inc., Hanover, NH (USA). ©Aug 1989. 98p. Sponsored by 
American Gas Association. Available from American Gas Associa-. 
tion, 1515 Wilson Boulevard, Arlington, VA 22209 $75.00. 

This report is the culmination of work on “Design Methods for 
Multiphase Flow in Gas Pipelines” sponsored by the Pipeline Re- 
search Committee of the American Gas Association on projects PR* 
172-609 and PR 172-904. Results from a series of projects to” 
obtain pipeline data in the field, collect operating pipeline data, per- 
form key laboratory experiments at prototypical conditions (large 
pipe size and high gas density), and to develop and recommend 
design methods over the past several years have been synthe- 
sized to create this report. Technical supervision of these projects 
has been provided by the Two-Phase Flow Supervisory Committee. 
This report concisely documents the state of the art in two-phase 
flow methods, in a manner suitable for use by analysts who want 
to develop computerized methods to perform the multiphase calcu- 
lations. This document updates a previous report prepared 
approximately four years ago (Crowley and Rothe, 1986). Detailed 
background discussion of the development and selection of the 
multiphase models is presented in Volume 3 of that reference. 


38534 (PR-192-706) 1987 Seagull Shoreline System flow 
test: Final report. Pipeline Hydraulics Engineering, Inc., Houston, 
TX (USA). ©Apr 1988. 55p. Sponsored by American Gas Associa- 
tion. Available from American Gas Association, 1515 Wilson 
Boulevard, Arlington, VA 22209 $55.00. 

The American Gas Association (AGA) employed Pipeline Hy- 
draulics Engineering, Inc. (PHE) to conduct a flow test of the 
Seagull Shoreline System (SSS) and Enron's associated gas gath- 
ering system. The purpose of the flow test was to obtain field 
pressure drop and holdup data from a large diameter gas conden- 
sate pipeline. The validity of various two-phase correlations either 
proposed in the open literature or under development is generally 
established based upon comparison with field and/or laboratory 
measurements. Since accessible large diameter data is limited, 
most of these comparisons have been made with small diameter 
pipes. The application of the resulting correlations to actual large 
diameter pipelines has proven less than satisfactory in many cases 
particularly as regards holdup prediction. PHE carried out the flow 
test of the SSS/Enron system on November 3-4, 1987. Actually, 
PHE was allowed only to observe and record data during a normal 
SSS operation, i.e. pigging of the system. This report presents the 
data along with its interpretation. In addition, comparisons are 
made with calculated results using PHE’s two-phase flow computer 
program and associated correlations. 


38535 (PR-200-513) Technique development for polarized 
pipe-to-soll potential measurements: Final report. Dabkowski, 
J. Electro Sciences, Inc., Crystal Lake, IL (USA). ©Dec 1989. 147p. 
Sponsored by American Gas Association. Available from American 
Gas Association, 1515 Wilson Boulevard, Arlington, VA 22209. 
Research project PR-200-513 was undertaken with the overall 
objective to develop practical techniques for determining the polar- 
ized pipe-to-soil potential of a buried pipeline. The importance of 
this project rests with the fact that pipe-to-soil potential measure- 
ments are the most commonly used means of assessing the level 
of cathodic protection on buried gas transmission pipelines. In the 
recent past years there has been a considerable amount of effort 





04 OIL SHALES AND TAR SANDS 


0402 Reserves, Geology, and Exploration 


devoted to developing methods and instruments to correct mea- 
sured pipe-to-soil potentials for IR drops that may occur from 
currents (from the cathodic protection system or stray sources) in 
the soil to obtain the polarized potential. However, many of the 
methods or instruments available are either time-consuming, cum- 
bersome to use in the field, applicable to only certain types of 
cathodic protection systems and under particular circumstances, 
subject to influences from stray current sources or not fully devel- 
oped as of yet. Thus, there is a need to develop a practical 
method of determining the polarized pipe potential free of IR drop 
errors. Hence, the objectives of the research program conducted 
were: (1) to test and evaluate comparatively existing polarized 
potential measurement approaches, and (2) to develop new ap- 
proaches to determining the polarized potential. 


38536 (PR-200-634) Pipeline coating impedance effects on 
powerline fault current coupling: Final report. Dabkowski, J. 
Electro Sciences, Inc., Crystal Lake, IL (USA). ©Dec 1989. 155p. 
Sponsored by American Gas Association. Available from American 
Gas Association, 1515 Wilson Boulevard, Arlington, VA 22209 
$25.00. 

Prior research leading to the development of predictive electro- 
magnetic coupling computer codes has shown that the coating 
conductance is the principal factor in determining the response of a 
pipeline to magnetic induction from an overhead power transmis- 
sion line. Under power line fault conditions, a high voltage may 
stress the coating causing a significant change in its conductance, 
and hence, the coupling response. Based upon laboratory experi- 
mentation and analysis, a model has been developed which allows 
prediction of the modified coating characteristics when subjected to 
high voltage during fault situations. Another program objective was 
the investigation of a method to determine the high voltage 
behavior of an existing coating from low voltage in situ field mea- 
surements. Such a method appeared conceptually feasible for 
non-porous coatings whose conductance is primarily a result of 
current leakage through existing holidays. However, limited testing 
has shown that difficulties in determining the steel-electrolyte ca- 
pacitance limit the application of the method Methods for field 
measurement of the pipeline coating conductance were also stud- 
ied for both de ad ac signal excitation. Ac techniques offer the 
advantage that cathodic protection current interruption is not re- 
quired, thus eliminating depolarization effects. However, ac field 
measurement techniques need additional refinement before these 
methods can be generally applied. 53 figs. 


38537 (PR-205-913) Tow methods design guide for the in- 
stallation of offshore pipelines: Final report. Brown (R.J.) and 
Associates, Houston, TX (USA). Jun 1989. 147p. Sponsored by 
American Gas Association. Available from American Gas Associa- 
tion, 1515 Wilson Boulevard, Arlington, VA 22209; $100.00. 

Includes 1 floppy disk. 

The Pipeline Research Committee (PRC) of the American Gas 
Association (A.G.A.) has contracted R. J. Brown and Associates of 
America, Inc., to review and evaluate the various tow methods and 
develop a design guide for the installation of offshore pipelines. 
The findings of the work performed for this study are presented 
herein. Limiting parameters for single as well as bundled pipeline 
configurations are evaluated for surface, near-surface, mid-depth, 
off-bottom and bottom tow methods of pipeline installation. The 
evaluation shows that the viable towing methods for construction of 
offshore pipelines include the mid-depth and bottom tow methods. 
Buckle collapse criteria should be utilized in the design of deepwa- 
ter pipelines to achieve low submerged weights with minimum 
buoyancy requirements. Low submerged weight provides the maxi- 
mum pipe tow string length, reducing the number of mid-line 
connections. A cost estimating program in LOTUS 1-2-3 format is 
included with this study. The costing program generates cost for 
each tow method based on user specified pipeline parameters. The 
cosi program also includes J-lay estimating capabilities for single 
pipelines. 
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38538 (FRNC-TH-3465) Algorithms for the calculation of 
liquid-vapor equilibriums and the setting of parameters 


characterizing heavy petroleum fractions. Gramajo, A. Aix- 
Marseille-3 Univ., 13 - Marseille (France). 1987. 229p. (In French). 
Order Number DE90506105. Available from NTIS (US Sales Only), 
PC A11/MF A01. 

The aim of the study is the calculation of equilibria for given tem- 
perature anc! pressure, especially near the triple point. Algorithms 
proposed are adapted to 3-phase and 2-phase equilibria. Gas con- 
densate modelling is obtained by representation of the heavy 
fraction with a fictive constituent using the corrected cubic equation 
of Peng and Robinson. Algorithms for adjustment of the fictive con- 
stituent is based on maximum probability and variance analysis. 
They are tested for various natural gas modelling (fiuid composi- 
tion, volume, characteristics and phase equilibria during expansion, 
behavior simulation for all steps of production in porous media, 
pipelines and separators). 
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38539 (PB—90-204421/XAB) Novel approach to catalytic ig- 
nition of natural gas (exploratory research). Final report, 
January 1, 1988-March 31, 1989. Gur, T.; Wise, H.; Huggins, R.A. 
Stanford Univ., CA (USA). Dept. of Materials Science and Engi- 
neering. Sep 1989. 18p. Available from NTIS, PC A03/MF A01. 

The objectives of the research were the evaluation of chemical 
additives derived from methane as ignition promoters, and the use 
of solid-state oxygen ion conducting catalysts for synthesis of the 
additives. For catalytic oxidation of methane-air mixtures in the 
presence of platinum, the admixture of formaldehyde and, to a 
lesser extent, methanol was found to lead to ignition at lower tem- 
peratures. For synthesis of the additives a solid electrolyte made 
up of yttrium-stabilized zirconia was used. It was provided with a 
coating of silver or layered perovskite, which served as catalytic 
electrode. These materials were found to be suitable for the partial 
oxidation of methane to formaldehyde and methanol in the pres- 
ence of an applied potential. The product yield was lessened by 
the high temperature required for oxygen-ion transport through the 
electrolyte. 
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38540 (AOSTRA-012773) Facies delineation on Suncor’s 
mining lease 86. Beardow, A.P. (Suncor Inc., Oil Sands Group, 
Fort McMurray, AB (Canada)); Horne, E.J. Alberta Oil Sands Tech- 
nology and Research Authority, Edmonton, AB (Canada). [1987]. 
34p. (CONF-8709493—: 3. CIM District Five meeting, Fort McMur- 
ray (Canada), 16-19 Sep 1987; CE-03069). Available from Alberta 
Oil Sands Technology and Research Authority, 500 Highfield PI., 
10010-106 St., Edmonton, AB, CAN T5J 3L8. Prices: PRICES 
UPON REQUEST. 

The oil sand orebody within Suncor Lease 86 in the Athabasca 
Deposit is contained within the Lower Cretaceous McMurray For- 
mation, consisting of a continental to marine transgressive 
sequence of sands and shales unconformably overlying the pale- 
otopographic Devonian limestone. The major ore-forming facies 
within the McMurray are: early fluvial coarse and fine sands; upper 
and lower estuarine sands, mixed fluvial-estuarine sands, and mi- 
nor thin reworked flat; and marine beach. The waste-forming facies 
types are: basal aquifer sands, a washed lower fluvial channel fa- 
cies; overbank silts, muds, and associated floodplain deposits; 
fine-grained marsh and pond mud deposits; silty and muddy flat 
deposits and associated reworked flat; fine-grained estuarine and 
marine shoreface deposits; minor lagoonal and offshore muds; and 
lean beach sands. The accuracy of ore grade predictability varies 
with the facies type. In general, facies containing thick sandy or 
muddy sequences are more predictable than those containing thin 
sandy or muddy sequences (interbeds). The early fluvial and upper 
estuarine sands form the bulk of the high-grade ore comprising 
about two-thirds of the Suncor orebody. 4 refs., 6 figs. 
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38541 (AOSTRA-011922) Upgrading of solvent extracted 
Athabasca bitumen by membrane ultrafiltration. Sparks, B.D. 
(National Research Council of Canada, Ottawa, ON (Canada)); Ha- 
ziett, J.D.; Kutowy, O.; Tweddle, T.A. Alberta Oil Sands Technology 
and Research Authority, Edmonton, AB (Canada). [1987]. 21p. 
(CONF-870822-: American Institute of Chemical Engineers sum- 
mer national meeting, Minneapolis, MN (USA), 16-19 Aug 1987; 
CE-03048). Available from Alberta Oil Sands Technology and Re- 
search Authority, 500 Highfield Pl., 10010-106 St., Edmonton, AB, 
CAN T5J 3L8. Prices: PRICES UPON REQUEST. 

Solvent extraction processes are capable of giving high recover- 
ies of bitumen from surface mineral oil sands but the resulting 
solutions have a relatively low bitumen content. Membrane ultrafil- 
tration offers an excellent alternative to distillation in terms of 
energy costs; the technique also results in some upgrading of the 
oil. Polysulfone membranes made from Union Carbide Udel P11700 
and ICI Victrex 200P, were evaluated for their ability to separate bi- 
tumen solutions into heavy and light oil fractions. The operating 
conditions were 30-60°C with a trans-membrane pressure differen- 
tial of 2 to 3 MPa. Permeate flux was analyused for nitrogen, 
sulphur and heavy metal content. Molecular weight distributions of 
the feed and permeate revealed that the molecular weight cut-off of 
the membranes, in hydrocarbons, was considerably lower. This 
suggests that the swelling of the polmeric membrane in a hydro- 
carbon environment produces a tightening of the membrane pore 
Structure. Also, this type of processing of bitumen solutions would 
be a jess energy intensive means of recovering naphtha solvent. 
The most significant application of ultrafiltration is the elimination of 
asphalt from the heavy oil. The removal of heavy metals, sulphur 
and nitrogen from bitumen would also benefit the downstream dis- 
tillation and catalytic processes. 13 refs., 4 figs., 4 tabs. 


38542 (AOSTRA-012772) Geology and geotechnical moni- 
toring of the AOSTRA underground test facility site. 
Rottenfusser, B. (Alberta Research Council, Edmonton, AB 
(Canada)); Stokes, A.W. Alberta Oil Sands Technology and 
Research Authority, Edmonton, AB (Canada). [1987]. 27p. (CONF- 
8709493—: 3. CIM District Five meeting, Fort McMurray (Canada), 
16-19 Sep 1987; CE-03068). Available from Alberta Oil Sands 
Technology and Research Authority, 500 Highfield Pi., 10010-106 
St., Edmonton, AB, CAN T5J 3L8. Prices: $7.00 CAN. 

An underground test facility (UTF), located within the Athabasca 
oil sands deposit 50 km northwest of Ft. McMurray Alberta, has 
been designed to test the feasibility of in situ extraction of bitumen 
from horizontal wells drilled up into the reservoir from a series of 
tunnels in the underlying Paleozoic carbonates. Within the test site 
currently being developed, the rich oil sands will be penetrated by 
three production wells which run horizontally near the base of the 
oil sands and by three injector wells which run parallel to and 
above the production wells. A grid of vertical boreholes drilled from 
surface will penetrate the area around the horizontal wells. Cores 
from the vertical boreholes will provide material for laboratory test- 
ing which, along with the geophysical logs, will assist in detailed 
characterization of the reservoir surrounding the horizontal well 
pairs. Selected vertical boreholes inside and outside of the steam- 
ing area will be equipped with geotechnical instruments to monitor 
movements induced by the drainage process. Downhole instrumen- 
tation will include piezometers, extensometers and inclinometers. 
Readings from these will be used to create a numerical model ca- 
pable of simulating the geotechnical response of the formation to 
the steam chambers. Additional geotechnical instrumentation will 
be installed underground in the limestone surrounding the tunnels 
and wellheads. The primary aim of these will be to ensure the in- 
tegrity of the underground openings and provide an early warning 
of potential fluid leakback. 3 refs., 10 figs. 


38543 (DOE/MC/11076-2829) Literature survey of in situ 
processes for application to the US tar sand resource. John- 
son, L.A. Jr. Western Research Inst., Laramie, WY (USA). Aug 
1989. 39p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC21-86MC11076. Order Number DE90000495. Available from 
NTIS, PC AO03/MF AO1 - OSTI; GPO Dep. 
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Tar sands in the United States and worldwide are a large poten- 
tial source of hydrocarbon liquids that has yet to be sufficiently 
developed. The development of the US tar sand resource lags the 
worldwide development and poses a challenge that has not been 
eagerly accepted by the petroleum industry. This paper reviews the 
developmental status of in situ enhanced oil recovery techniques 
that have been proposed for the production of heavy oils or bitu- 
men and determines which process or processes are in the 
forefront for application to the US resource. Also noted is what de- 
velopmental work, if any, remains to be accomplished before field 
testing of the process(es). The review used only information avail- 
able in the public domain. 196 refs., 1 fig., 2 tabs. 


38544 (UCRL-JC—103680) LLNL oll shale project review. 
Cena, R.J. (ed.). Lawrence Livermore National Lab., CA (USA). 
Apr 1990. 55p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract W-7405-ENG-48. (CONF-9004103-—2: Oil shale contractors 
review, Morgantown, WV (USA), 18-19 Apr 1990). Order Number 
DE90013479. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

iitieaidis oil shale project is funded by two budget authorities, 
two thirds from base technology development and one third from 
environmental science. Our base technology development com- 
bines fundamental chemistry research with operation of pilot retorts 
and mathematical modeling. We've studied mechanisms for oil cok- 
ing and cracking and have developed a detailed model of this 
chemistry. We combine the detailed chemistry and physics into oil 
shale process models (OSP) to study scale-up of generic second 
generation Hot-Recycled-Solid (HRS) retorting systems and com- 
pare with results from our 4 tonne-per-day continuous-loop HRS 
pilot retorting facility. Our environmental science program focuses 
on identification of gas, solid and liquid effluents from oil shale pro- 
cesses and development of abatement strategies where necessary. 
We've developed on-line instruments to quantitatively measure 
trace sulfur and nitrogen compounds released during shale pyroly- 
sis and combustion. We've studied shale mineralogy, inorganic and 
organic reactions which generate and consume environmentally 
sensitive species. Figures, references, and tables are included with 
each discussion. 
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38545 (DOE/MC/11076—2831) Trace element-sulfide mineral 
association in eastern oil shale. Mason, G.M. Western Research 
Inst., Laramie, WY (USA). Mar 1989. 34p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC21-86MC11076. Order Number 
DE90000497. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Eastern oil shales including the Chattanooga Shale in Tennessee 
and the various other time-equivalent black shales in the central 
portion of the United States represent a major source of hydrocar- 
bons. A primary concern for the development of eastern oil shale 
and all fossil] fuels is the high concentration of sulfide minerals and 
associated with these materials. The objectives of this study were 
(1) to evaluate trace elements in sulfide minerals from a Chat- 
tanooga Shale core from central Tennessee and (2) establish 
mineral residence and stratigraphic distribution of selected trace el- 
ements. Previous researchers have suggested the residency of the 
trace elements As, Cu, Cd, Pb, Mo, Ni, and Zn as being sulfide 
minerals, either as separate distinct phases, inclusions, or isomor- 
phous substitution. The most significant contribution derived from 
the present study is the direct observation and association of se- 
lected trace and minor elements with sulfide minerals. Rather than 
an indirect or inferred trace element- sulfide mineral association, 
sulfide mineral phases were isolated allowing the morphology and 
composition to be directly evaluated. 9 refs., 31 figs., 3 tabs. 
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38546 (AOSTRA-011912) Olly sand cleaning system. 
Rolfvondenbaumen, T.R. Alberta Oil Sands Technology and 
Research Authority, Edmonton, AB (Canada). [1986]. 20p. (CONF- 
860002-: Petroleum waste management conference, Calgary 
(Canada), ; CE-03050). Available from Alberta Oil Sands Technol- 
ogy and Research Authority, 500 Highfield Pl., 10010-106 St., 
Edmonton, AB, CAN T5J 3L8. Prices: PRICES UPON REQUEST. 

The heavy oil development in the Lindbergh oil sands area pro- 
duces a significant quantity of oily sand waste byproduct. The 
conventional means of disposal has been to spread the oily sand 
product on surrounding roads. The time and equipment involved in 
this procedure have contributed significantly to higher operating 
costs and it has become necessary to develop an oily sand clean- 
ing system. The objectives of this system are: to reduce the 
volume of oily sand waste byproducts from heavy oil production; to 
reclaim the oil from the oily sand waste byproduct; to minimize 
costs associated with handling and disposing of this oily sand 
waste byproduct; and to produce clean sand suitable for disposal 
in an environmentally acceptable manner. This report provides de- 
tails of this new system and compares it with the conventional 
system of desand pits, ecology pits and road disposal. The volume 
of clean sand produced is about half that of the original oily sand 
waste product. The sand is in a saturated state with about 20% (by 
weight) water, and a trace of oil. An analysis of the sand has indi- 
cated that the leachable components are low enough to justify 
further consultation with environmental organizations for disposal. 
The economics of the system are very good, with operating cost 
savings paying out the initial capital cost in less than one year. 
There is also a one time capital cost savings equivalent to half the 
initial cost of the oily sand cleaning system, resulting from the re- 
duced requirement for ecology pit storage capacity. 2 figs., 4 tabs. 
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38547 (DOE/MC/21144-2821) Field and laboratory leaching 
studies of retorted Kentucky oll shale: Final report. Robi, T.L. 
Kentucky Univ., Lexington, KY (USA). Center for Applied Energy 
Research. Jan 1990. 67p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC21-84MC21144. Order Number DE90000482. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The purpose of this report is to present the results of a field study 
on the environmental and reclamation characteristics of retorted 
‘eastern oil shale and associated materials. Retorted, raw and raw 
and retorted mixtures of eastern oil shale from a pilot test using the 
Dravo Traveling Grate Retort were placed in field lysimeters and 
sampled weekly or biweekly over a period of 1300 days. Retorting 
the oil shale induced significant changes in the clay minerals, with 
the decrystallization of kaolinite and illite being the major effects. 
The leachates generated in the field lysimeters were highly acidic, 
with pH’s varying from approximately 2.5 to 3.5. The leachates had 
high concentrations of dissolved elements with sulfate, Mg and Fe 
present at tens of thousands or thousands of ppM. Acid generation 


and elemental concentrations in the leachates were highest in the - 


first year. Even after 1300 days, the leachates remained very acidic 
with pH’s in the 2.9 to 3.4 range and sulfate concentrations of 
3,000 to 5,000 ppM. Iron, Mg and sulfate were present in the high- 
est concentrations in the leachates from the unretorted oil shale. 
The clay minerals of the retorted shale were found relatively reac- 
tive in comparison to the raw shale as indicated by much higher Al 
and K concentrations in their leachates compared to that of the raw 
shale. In general, the chemistry of the leachates was determined 
by the kinetics of solution reactions and materials transport. Cal- 
cium concentration however appeared to be controlled by mineral 
equilibria with respect to gypsum. Laboratory-based leaching ex- 
periments produced leachates with elemental concentrations much 
lower than the field study. Leachates from column experiments, 
that closely simulated field conditions, were found to have chemical 
compositions comparable to that from the field and also produced 
similar elemental release patterns. 38 refs., 22 figs., 12 tabs. 
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38548 § (DOE/MC/11076-2833) Oll shale plent siting method- 
olegy: A guide to permits and approvals. Nordin, J.S.; Hill, S.; 
Barker, F.; Renk, R.; Dean, J. Western Research Inst., Laramie, 
WY (USA). Sep 1988. 223p. ed by U.S. DOE Fossil 
Energy. DOE Contract FC21-86MC11076. Order Number 
DE90000499. Available from NTIS, PC A11/MF A01 - OSTI; GPO 


This report is a guide to the permits and approvals required to 
develop an oil shale resource. The permitting requirements of the 
federal government, six states (Colorado, Utah, Wyoming, Indiana, 
Kentucky, and Ohio), and selected county or local governments 
are reviewed. The permits and approvals are organized into nine 
categories: (1) mineral leases and rights-of-way, (2) acquisition of 
a water supply, (3) environmental impact statement, (4) environ- 
mental quality (air quality, water quality, waste disposal, and 
wildlife values), (5) historical and cultural protection, (6) land use 
and socioeconomics, (7) prospecting and mining, (8) safety and 
health, and (9) transportation and communication. This report also 
contains examples of the permitting process required for the 
Startup of two hypothetical oil shale plants. The first example is for 
a hypothetical 50,000 barrel-per-day oil shale plant located near 
Rio Blanco, Colorado. This plant uses conventional open pit mining 
and surface (Lurgi) processing of the shale. The permitting costs 
for this plant, including baseline data acquisition and monitoring, 
exceed $2 million. The second example, a 5,000 barrel-per-day 
demonstration plant in eastern Montgomery County, Kentucky, is 
based on open pit mining and surface (Hytort) processing of the 
shale. Permitting costs for the demonstration plant, including an 
environmental impact statement, could approach $500,000. Several 
potential impediments to the development of an oil shale resource 
are identified and discussed. 33 refs., 11 figs., 10 tabs. 


05 NUCLEAR FUELS 


0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 38870, 39067 


0505 Uranium Enrichment 


38549 (LA-UR-90-2154) Robotic design for an automated 
uranium solution enrichment system. Horley, E.C.; Beugelsdijk, 
T.; Biddle, R.S.; Bronisz, L.E.; Hansen, W.J.; Li, T.K.; Sampson, 
T.E.; Walton, G. Los Alamos National Lab., NM (USA). [1990]. 4p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. (CONF-9007106-8: Institute of nuclear materials 
management conference, Los Angeles, CA (USA), 15-18 Jul 
1990). Order Number DE90013155. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A method to automate solution enrichment analysis by gamma- 
ray spectroscopy is being developed at Los Alamos National 
Laboratory. Both passive and x-ray fluorescence (XRF) analyses 
will be remotely performed to determine the amounts of 2°5U and 
total uranium in sample containers. A commercial laboratory robot 
will be used to process up to 40 batch and 8 priority samples in an 
unattended mode. Samples will be read by a bar-code reader to 
determine measurement requirements, then assayed by either or 
both of the gamma-ray and XRF instruments. The robot will be re- 
sponsible for moving the sample containers and operating all shield 
doors and shutters. In addition to reducing hardware complexity, 
this feature will also allow manual operation of the instruments if 
the robot fails. This automated system will reduce personnel radia- 
tion exposure and increase the reliability and repeatability of the 
measurements. 
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38550 (DOE/IG-0286) Need for extrusion capability at Re- 
active Metals, Inc. USDOE Office of the Inspector General, Oak 
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Ridge, TN (USA). Eastern Regional Audit Office. 21 Jun 1990. 6p. 
Sponsored by U.S. DOE Office of Inspector General. Available 
from OSTI (Free of Charge). 

Report to The Secretary. 

This report is the result of an audit by the Inspector General, De- 
partment of Energy of Reactive Metals, Inc. and of Westinghouse 
Materials Company of Ohio. Included in the audit was a review of 
budget projections, capital equipment, construction, operating 
costs, operations, and potential barriers to performance. (FSD) 


38551 (EPRI-NP-6872) Irradiation-induced changes in 
Zircaloy intermetallics: Final report. Motta, A.T. (California Univ., 
Berkeley, CA (USA). Dept. of Nuclear Engineering); Olander, D.R. 
Electric Power Research inst., Palo Alto, CA (USA); California 
Univ., Berkeley, CA (USA). Dept. of Nuclear Engineering. ©Jun 
1990. 38p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The simulation of neutron irradiation damage with charged parti- 
cles (protons and electrons) is investigated, using the crystalline- 
amorphous transformation of intermetallic precipitates in zircaloy as 
a standard. The precipitates were found not to amorphize under 
proton irradiation up to 1.5 dpa at temperatures between 360 and 
470 K. Irradiation-induced precipitation of tin was observed in some 
samples. Under electron irradiation the precipitates became amor- 
phous at doses that increased exponentially with temperature and 
decreased with dose rate. A theoretical model based on the accu- 
mulation of the electrons under irradiation was developed that well 
explains the electron irradiation results. 30 refs. 


38552 (WSRC-RP-89-981-Rev.1) Properties of U,0O,- 
aluminum cermet fuel. Peacock, H.B. Westinghouse Savannah 
River Co., Aiken, SC (USA). Mar 1990. 81p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO9-89SR18035. Order 
Number DE90012044. Available from NTIS, PC AO5/MF A01 - 
OSTI; GPO Dep. 

Nuclear fuel elements containing U3Og dispersed in an aluminum 
matrix have been used in research and test reactors for about 30 
years. These elements, sometimes called cermet fuel, are made by 
powder metallurgical methods (PM) and can accommodate up to 
approximately 65 wt % uranium in the core. Cermet fuel elements 
have been fabricated and irradiated at the Savannah River Site 
(SRS). Irradiation behavior is excellent. Extruded tubes with up to 
52 wt % uranium have been successfully irradiated to fission 
densities of about 1.6 x 10°’ fissions per cc of core. Physical, me- 
chanical, and chemical properties of cermet fuels are assembled 
into a reference document. Results will be used by Argonne Na- 
tional Laboratory to design cermet fuel elements for possible use in 
the New Production Reactor at SRS. 66 refs., 35 figs., 12 tabs. 


38553 Automated system for assessing the cladding thick- 
ness and bond integrity of tubular nuclear fuel elements. 
Spanner, G.E. (Pacific Northwest Lab., Richland, WA (USA)); Eick, 
J.L. pp. 553-558 of Proceedings of the 8th international conference 
on NDE in the nuclear industry. Stahl, D. American Society for 
Metals, Metals Park, OH (USA) (1986). DOE Contract AC06- 
76RL01830. (CONF-8611147-: 8. international conference on NDE 
in the nuclear industry, Kissimmee, FL (USA), 17-19 Nov 1986). 
This paper reports on a nondestructive inspection system for as- 
sessing the quality of tubular nuclear fuel elements. The system 
simultaneously uses multifrequency eddy currents to measure the 
thickness of zircaloy cladding and ultrasonic through-transmission 
tests to assess the quality of the bond between the zircaloy and 
the uranium core. Inspection of the inside and outside surfaces of 
the fuel elements is also simultaneous. Fuel elements are first 
automatically loaded into the system's testing area; then the in- 
spections proceed entirely under microprocessor control. Inspection 
results are printed by a digital strip chart recorder that automatically 
scales the results and prints descriptions of the recorded tests. 
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38554 (BMU-—1990-243) Occupational radiation exposure 
and gaseous radioactive releases of the Karlsruhe reprocess- 
ing plant. Schriftenreihe Reaktorsicherheit und Strahlenschutz. 
Ergebnisberichte, Untersuchungen, Studien, Gutachten. Urbahn, 
H.; Marx, H.; Mueller, W. Bundesministerium fuer Umwelt-, 
Naturschutz und Reaktorsicherheit, Bonn (Germany, F.R.); 
Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany, 
F.R.). Jun 1989. 89p. (in German). Contract BMU SR 823/1. 
(GRS-A-1587). Available from GRM Werbeberatung - Werbemit- 
tlung - PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 

The occupational radiation exposure is analysed by different 
characteristic quantities and their main influencing factors are de- 
scribed. As characteristic quantities the annual collective dose, the 
mean individual dose, the number and values of contaminations 
and incorporations are used. The elements (burnup, cooling time) 
as well as a feedback of experience come out as main influencing 
parameters. The character of an experimental facility with the re- 
sulting modifications is of importance. The reported individual 
doses stay markedly below the applicable limits. The evaluation of 
the gaseous radioactive releases shows, that for most of the nu- 
clides and groups of nuclides the release is determined by the 
duration of the reprocessing campaigne and the burnup. Besides 
that the cooling time and for all nuclides except C-14 and Kr-85 the 
emissions from the high active liquid waste tanks are of influence. 
A remarkable reduction of the release is achieved by the installa- 
tion of an iodine filter in the offgas system. The release values lie 
up to two orders of magnitude below the authorized release limits. 
In three cases release limits were exceeded. For two of these 
events the exceeding was minor. In the third case the release limit 
per day for G-aerosols was exceeded by a factor of 6 because of 
the burn out of a drum. The release limits per month and per year 
were met, however. (orig./HP). 


38555 (BMU-1990-247) Possibilities of recycling decon- 
taminated off-gases in a fuel reprocessing plant in order to 
minimize the environmental radiation exposure. Schriften- 
reihe Reaktorsicherheit und Strahlenschutz. Ergebnisberichte, 
Untersuchungen, Studien, Gutachten. Winter, M.; Doehler, J. Bun- 
desministerium fuer Umwelt-, Naturschutz und Reaktorsicherheit, 
Bonn (Germany, F.R.); Dornier GmbH, Friedrichshafen (Germany, 
F.R.). Aug 1989. 166p. (In German). Contract BMU SR 341. Avail- 
able from GRM Werbeberatung - Werbemittlung - PR, 
Eggenstein-Leopoldshafen, (Germany, F.R.). 

The aim of this work is to investigate whether it is possible to re- 
duce the radiation exposure in the vicinity of a reprocessing plant 
according to the minimum principle of the radiation protection law 
by recycling decontaminated off-gas. In the first of two recycling 
concepts mentioned here, a part of the decontaminated off-gas is 
recycled as controlling air for the off-gas cleaning unit, in the sec- 
ond one an additional part of air is used as pressurised air for the 
PUREX-process. In the first concept the emissions are reduced by 
up to 58% in aerosols, by 25% for iodine, in the second one by up 
to 83% in aerosols and by 34% for iodine. The organ dose value 
decreases, depending on organ and assessment method, by about 
20% in the former and up to 39% in the latter concept. Assuming 
smaller decontamination factors than 10° as used here, will en- 
hance the reduction of the dose value. An additional technical 
safety assessment shows that the first concept is to be favoured. 
(orig.). 


38556 (CEA-R-5515) Study of the mechanism of the disso- 
lution of actinide’s dioxides (UO2, NpO. PuO,, AmOz2) by 
chemical or electrochemical redox reactions in aqueous acid 
medium. Berger, P. CEA Centre d’Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Genie Radioactif; Paris-6 Univ., 
75 (France). Nov 1988. 234p. (In French). Order Number 
DE90506157. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

The study of the mechanism of the dissolution of MO. type ac- 
tinide’s oxides (with M = U,Np,Pu,Am) has been realized. Three 
basic tools have been employed: 1/thermodynamic calculations, 2/ 
electrochemistry of the oxides in carbon paste electrodes (CPE), 3/ 
isotopic labelling (80) followed by the measurement of the MO2** 
entities by RAMAN spectroscopy. The thermodynamic study 
demonstrates that: 1/the dissolution of MO, oxides leading to MIV 
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ions in acidic non complexing medium is impossible: these oxides 
are thus strictly insoluble in these conditions, 2/the dissolution of 
MOz oxides leading to M Ill, M V and M VI aquo ions is possible 
and the range of potential corresponding to these transformations 
have been calculated. The results of the thermodynamic study are 
supported by those obtained by electrochemistry. Quantitative 
transformations: MOz2 (eolig) — MO,?* (solution) OF MOd2 (solid) 
(solution) are Observable. The knowledge of the reactional chemical 
path has been improved in the case of the oxidizing dissolution 
(MOz) (eotid) — MO2** (ecjution), in the course of the experiment 
where '8O labelling of actiny!'s oxygen (MO 2+) was realized: the 
species M'®O,2+, M'®:18O.*+ and M'®:'8O,** were detected after 
reaction by RAMAN spectroscopy. This study demonstrated that 
the first step of an oxidizing dissolution of an actinide’s oxide of the 
MOz type consist in the conversion of M IV O2 into an M V (MO2*) 
species on the surface of the oxide. 


38557 (CONF-891013-8) TRUEX process solvent cleanup 
with solid sorbents. Tse, Pui-Kwan; Reichley-Yinger, L.; Vande- 
grift, G.F. Argonne National Lab., IL (USA). [1989]. 25p. Sponsored 
by U.S. DOE Defense Programs; U.S. DOE Nuclear Energy. DOE 
Contract W-31109-ENG-38. From 6. symposium on separation sci- 
ence and technology for energy applications; Knoxville, TN (USA); 
22-27 Oct 1989. Order Number DE90013887. Available from NTIS, 
PC AO03/MF A01; OSTI; INIS; GPO Dep. 

Solid sorbents, alumina, silica gel, and Amberlyst A-26 have 
been tested for the cleanup of degraded TRUEX-NPH solvent. A 
sodium carbonate scrub alone does not completely remove acidic 
degradation products from highly degraded solvent and cannot re- 
store the stripping performance of the solvent. By following the 
carbonate scrub with either neutral alumina or Amberlyst A-26 
anion exchange resin, the performance of the TRUEX-NPH is sub- 
stantially restored. The degraded TRUEX-NPH was characterized 
before and after treatment by supercritical fluid chromatography. Its 
performance was evaluated by americium distribution ratios, 
phase-separation times, and lauric acid distribution coefficients. 17 
refs., 2 figs., 5 tabs. 


38558 (WINCO-1076) Systems report on the analysis of 
spent, highly enriched U-235 reactor fuel by delayed neutron 
Interrogation. Piper, T.C.; Kirkham, R.J. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (USA). May 1990. 45p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract AC07-841D12435. Or- 
der Number DE90013539. Available from NTIS, PC AO4/MF A01; 
OSTI; INIS; GPO Dep. 

Design aspects are briefly given of a neutron source shuffler 
used to measure fissile material content of spent, highly enriched 
reactor fuel. The mode of operation used, results of analyzing 176 
fuel packages and recommended system improvements are dis- 
cussed. Four measurements were made on each of the fuel 
packages with the mean of the 176 standard deviations being 2.03 
percent of value. The maximum individual standard deviation was 
9.27 percent. Appendixes concerning imprecisions introduced by 
counting statistics and crane speed irregularities are given. Use of 
an improved neutron source shuffler, an improved fuel package 
motion system and modernized computer system should permit 
system performance to be limited mainly by counting statistics, to 
about 1.5 percent of measured value. A stronger source could then 
be installed to further enhance system operation. 16 figs., 3 tabs. 


38559 PYRO, a system for modeling fuel reprocessing. Ack- 
erman, J.P. Transactions of the American Nuclear Society (USA), 
60: 168-169 (1989). (CONF-891103—: Winter meeting of the Amer- 
ican Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Compact, on-site fuel reprocessing and waste management for 
the Integral Fast Reactor are based on the pyrochemical repro- 
cessing of metal fuel. In that process, uranium and plutonium in 
spent fuel are separated from fission products in an electrorefiner 
using liquid cadmium and molten salt solvents. Quantitative esti- 
mates of the distribution of the chemical elements among the metal 
and salt phases are essential for development of both individual 
pyrochemical process steps and the complete process. This paper 
describes the PYRO system of programs used to generate reliable 
mass flows and compositions. 


38560 Preparations for the Integral Fast Reactor fuel cycle 
demonstration. Lineberry, M.J.; Phipps, R.D. Transactions of the 
American Nuclear Society (USA), 60: 170-172 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

Modifications to the Hot Fuel Examination Facility-South (HFEF/ 
S) have been in progress since mid-1988 to ready the facility for 
demonstration of the unique Integral Fast Reactor (IFR) pyropro- 
cess fuel cycle. This paper updates the last report on this subject 
to the American Nuclear Society and describes the progress made 
in the modifications to the facility and in fabrication of the new pro- 
cess equipment. The IFR is a breeder reactor, which is central to 
the capability of any reactor concept to contribute to mitigation of 
environmental impacts of fossil fuel combustion. As a fast breeder, 
fuel of course must be recycled in order to have any chance of an 
economical fuel cycle. The pyroprocess fuel cycle, relying on a 
metal alloy reactor fuel rather than oxide, has the potential to be 
economical even at smali-scale deployment. Establishing this quan- 
titatively is one important goal of the IFR fuel cycle demonstration. 
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38561 (ORNL/FTR-2589) [Design and licensing of radioac- 
tive material shipping containers]: Foreign trip report, June 6, 
1987—June 13, 1987. Shappert, L.B. Oak Ridge National Lab., TN 
(USA). 29 Jun 1987. 24p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract ACO5-840R21400. Order Number DE90013142. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The Bundesanstalt fuer Materialpruefung (BAM) in West Berlin 
sponsored a seminar and workshop dealing with ductile cast iron 
(DCI) as a material of construction for spent fuel shipping casks. 
Tuesday, June 9, was given to US participants to discuss the 
United States licensing procedures for spent fuel shipping contain- 
ers with emphasis on ductile cast iron (DCI) as a material of 
construction and the possible role of DC/ containers in the DOE 
cask program. This author gave the first invited paper which pro- 
vided a broad overview of the US regulations and how they are 
generally applied by the NRC, particularly as regards new materi-* 
als of construction. The workshop was held on Wednesday, June 
10, and covered, among other things, the development of Interna- 
tional Atomic Energy Agency (IAEA) regulations, following by 
information on testing of DCI, non-destructive testing of DCI and 
quality assurance (QA) measures applied to spent fuel shipping 
and storage containers. Of greater interest were the technical 
topics in which the application of fracture mechanics on DCI, prop- 
erties of thick-walled DC! pieces, dynamic fracture toughness tests, 
and manufacturing methods that are applied to DCI containers 
were discussed. In addition, a discussion was held on the experi- 
ences several countries have had with containers fabricated from 
DCI, as well as a discussion of the research on DCI that is being 
carried out at Sandia National Laboratories (SNL) for DOE. 


38562 (ORNL/FTR-2763) [Safe transport of radioactive ma- 
terials]: Foreign trip report, November 7, 1987-November 14, 
1987. Rawl, R.R. Oak Ridge National Lab., TN (USA). 20 Nov 
1987. 36p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC05-840R21400. Order Number DE90012319. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler participated in the sixth meeting of the International 
Atomic Energy Agency's (IAEA) senior advisory group on trans- 
portation safety matters. Several major concerns which had been 
expressed by Member States were discussed. Issues concerning 
the transportation of plutonium by aircraft and the transport require- 
ments applicable to uranium hexafluoride were deliberated in 
depth. Plans of action, involving combinations of correspondence, 
consultants’ meetings, and Technical Committees were developed 
to address each of these issue in time for consideration at the next 
SAGSTRAM meeting. Both issues have a significant potential for 
impact on United States industries or programs. Overall recommen- 
dations were made concerning the Agency’s transport program, 
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including support for INTERTRAN (an international transportation 
risk model), the need to evaluate package contamination limits, and 
the nature and structure of research and development activities. 


38563 Transport of radioactive materials in the United 
States: An integrated and cooperative effort. Falci, F.P. (U.S. 
Dept. of Energy, Office of Defense Waste and Transportation Man- 
agement, Washington, DC (US)); Denny, S.H.; Peabody, C.A. pp. 
73-76 of High level radioactive waste and spent fuel management: 
Volume 2. Slate, S.C.; Kohout, R.; Suzuki, A. American Society of 
Mechanical Engineers, New York, NY (USA) (1989). (CONF- 
891006—: Joint international waste management conference, Kyoto 
(Japan), 23-28 Oct 1989). 

In the United States, radioactive shipments are subject to more 
stringent regulations than transport of any other hazardous mate- 
rial. Meticulous compliance with these regulations, coupled with 
application of good quality assurance and control practices, has re- 
sulted in an exemplary safety record. In over 40 years of shipping 
radioactive materials, no fatalities, injuries, or significant impact to 
the environment have occurred as the result of the radioactive 
nature of the shipment. The authors discuss how the primary ingre- 
dient in ensuring public health and safety has been the integrity of 
the packaging. The regulations governing package design, testing, 
and certification are based on safety standards for radiation protec- 
tion developed by international experts and organizations. 
Additional reinforcement to safe transport is provided by the human 
element in radioactive shipping. Cooperative effort and vigilant at- 
tention by those responsible for radioactive shipments (regulators, 
shippers, carriers, and inspection and enforcement personnel) are 
key to a safe, efficient transportation system. 


38564 An innovative approach to spent fuel transportation 
cask design. Nair, B.R. (Westinghouse Electric Corp., Nuclear 
Waste Department, Pittsburgh, PA (US)). pp. 89-94 of High level 
radioactive waste and spent fuel management: Volume 2. Slate, 
$.C.; Kohout, R.: Suzuki, A. American Society of Mechanical 
Engineers, New York, NY (USA) (1989). (CONF-891006-—: Joint in- 
ternational waste management conference, Kyoto (Japan), 23-28 
Oct 1989). 

An innovative transportation cask design for legal weight truck 
shipments of spent nuclear fuel is presented. The proposed ap- 
proach represents a significant departure from conventional cask 
designs in that it uses titanium alloy, a material with a high 
strength-to-weight ratio which has no precedent in transportation 
cask certification. The significant increase in payload obtainable 
with the proposed approach, and the associated benefits such as 
reduced life cycle costs, lower personnel exposure, and lower 
transportation accident risks are discussed. Also included is the 
strategy for addressing the challenge of demonstrating regulatory 
compliance for a transportation cask based on new technology. 


38565 Using satellite communications to improve public re- 
lations in radioactive materials transport. Harmon, L.H. (United 
States Dept. of Energy, Washington, DC (US)); Hurley, J.D. pp. 95- 
98 of High level radioactive waste and spent fuel management: 
Volume 2. Slate, S.C.; Kohout, R.; Suzuki, A. American Society of 
Mechanical Engineers, New York, NY (USA) (1989). (CONF- 
891006—: Joint international waste management conference, Kyoto 
(Japan), 23-28 Oct 1989). 

The U.S. Department of Energy (DOE) has developed transcom, 
a transportation tracking and communication system that ad- 
dresses public concern for the movement of radioactive materials 
throughout the United States. This paper reports how, aided by 
navigation towers and communication satellites, Federal, State, In- 
dian, and local government agencies can witness the movement of 
designated DOE shipments from origin to destination using a per- 
sonal computer and user friendly software. 
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38723, 38737, 38738, 38855, 38856, 39337 
abe? dem, Goan ; , 39463, 39744, 39746, 


38566 (BNWL-B-214) Develo nt of the m 
cess for CsCl encapsulation. "Motes. L.K. Sani hoe 
Northwest Lab., Richland, WA (USA). Sep 1972. 28p. Sponsored 
ate ee DOE Contract ACO6-76RL01830. 
r . Available fr 
~ OSTI: GPO Dep. ‘om NTIS, PC AO3/MF A01 
This report presents results of equipment and proce: - 
ment. The Process Equipment iene Sabine onhaases ond 
to effect evaporation, melting, and melt transfer. Process parame- 
ters for solution evaporation and melt casting in a closed system 
materials corrosion, and CsCl removal from effluent streams are 
presented in the Process Development Section: Equipment devel- 
opment for the “melt-cast” process is presented. Parameters for the 
“melt-cast” process are described for the equipment configuration 
used in the study. Evaporation rates are presented for hourly feed 
additions in the laboratory equipment. Temperatures required for 
melt transfer are specified. Performance of materials of contain- 
ment is presented. Metal-to metal seals used for transfer of the 
melt to the primary containers are described. Tracer studies on the 
efficiency of filters for removal for CsCl vapors from off gases are 
presented. 9 refs., 15 figs., 3 tabs. 


38567 (BP-—002-0488-0.5K-A) Capabllities, programs, and 
economic benefits. UNC Geotech, Grand Junction, CO (USA). 
[1990]. 27p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO7-861D12584. Order Number DE90013730. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This document describes the activities and impacts of DOE's 
Grand Junction Project Office. Included are historical accounts of 
past programs, brief descriptions of current research and services, 
and evaluations of the economic effects of the facility on the local 
community and the state of Colorado. 16 figs., 5 tabs. (KJD) 


38568 (BP-589-R0490-1M-A) Answers to the most fre- 
quently asked questions about low-level radioactive waste 
disposal in the United States. USDOE, Washington, DC (USA). 
[1990]. 18p. Sponsored by U.S. DOE Nuclear Energy. Order Num- 
ber DE90013748. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

Under federal law, states are responsible for the disposal of low- 
level radioactive waste. Waste generators are assured access to 
the three currently operating low-level waste disposal sites in 
Nevada, South Carolina, and Washington, through 1992, as long 
as they meet certain interim milestones for development of new 
disposal sites. The Department of Energy has received many let- 
ters from citizens requesting information, and expressing concern, 
about the disposal of low-level radioactive waste. Many of these 
letters come from citizens in communities located near areas that 
have been identified by state agencies as possible locations for 
low-level waste facilities. This pamphlet is a compilation of the 
most frequently asked questions, and our responses to these 
questions. 10 figs. 


38569 (CONF-900210—49) Programmatic issues affecting 
the implementation of the DOE five-year plan. Kurstedt, H.A. Jr. 
Virginia Polytechnic Inst. and State Univ., Blacksburg, VA (USA). 
Management Systems Labs. [1990]. 9p. Sponsored by U.S. DOE 
Office of Environmental Restoration and Waste Management. DOE 
Contract FG02-88DP48058. From Waste management ‘90: 
working towards a cleaner environment: waste processing, trans- 
portation, storage and disposal, technical programs and public 
education; Tucson, AZ (USA); 25 Feb - 1 mar 1990. Order Number 
DE90013221. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

In this paper, | identify programmatic challenges the US Depart- 
ment of Energy’s Office of Environmental Restoration and Waste 
Management (EM) faces in the implementation of its five-year plan. 
I've characterized these challenges in the form of propositions, 
written specific challenges for these propositions, and summarized 
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EM’s situation in dealing with the propositions and related chal- 
lenges, and | conciude with what | believe are the make-or-break 
situations for EM. 10 refs., 2 figs. 


38570 (CONF-900210—Vol.2) Waste management '90: Work- 
ing towards a cleaner environment: Waste processing, 
transportation, storage and disposal, technical programs and 
public education: Volume 2, HLW and LLW technology: Pro- 
ceedings. Post, R.G. (ed.) (Arizona Univ., Tucson, AZ (USA)). 
American Nuclear Society (USA). Fuel Cycle and Waste Manage- 
ment Div.; American Society of Mechanical Engineers, New York, 
NY (USA); USDOE, Washington, DC (USA); Arizona Univ., Tuc- 
son, AZ (USA). Coll. of Engineering and Mines. ©1990. 988p. 
Sponsored by American Nuclear Society; University of Arizona; 
U.S. DOE Office of Environmental Restoration and Waste Manage- 
ment. From Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, storage and dis- 


posal, technical programs and public education; Tucson, AZ (USA); 
25 Feb - 1 mar 1990. Available from Arizona Board of Regents, 
University of Arizona, Tucson, AZ 85721. 

This volume contains 131 papers on waste management. Topics 
include waste processing, transportation, storage and disposal as 
well as technical programs and public education. Individual papers 
will be indexed and entered on the database separately. (KJD) 


38571 (DOE/NE/44139-52) The design, construction, and 
operation of the Integrated Radwaste Treatment System (IRTS) 
Drum Cell. Landau, B.; Russillo, A.; Frank, D.; Garland, D. West 
Valley Nuclear Services Co., Inc., West Valley, NY (USA). Dec 
1989. 25p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC07-81NE44139. Order Number DE90013480. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This report describes the design, construction, and the operation 
of the Integrated Radwaste Treatment Systems (IRTS) Drum Cell 
at the West Valley Demonstration Project (WVDP), West Valley, 
New York. The IRTS Drum Cell was designed to provide a 
shielded, secure storage area for the remote handling and place- 
ment of low-level Class C radioactive waste produced in the IRTS. 
The Drum Cell was designed to contain up to approximately 8,804 
drums from decontaminated supernatant processing. This waste is 
to be poured into 0.27m* in a temperature controlled environment 
to ensure the cement will not be subjected to freezing and thawing 
cycles. A Temporary Weather Structure (TWS), a pre-engineered 
building, now encloses the Drum Cell and associated equipment so 
that remote waste-handling and placement operations can continue 
without regard to weather conditions. The Drum Cell was designed 
so that this TWS could be removed and the low-level waste 
entombed in place. Final disposition of this low-level waste is cur- 
rently being evaluated in an Environmental Impact Statement (EIS). 
10 refs., 11 figs., 1 tab. 


38572 (DOE/RL/10436-T2) Integral Monitored Retrievable 
Storage (MRS) Facility conceptual basis for design. Parsons 
(Ralph M.) Co. of Delaware, DE (USA); Westinghouse Electric 
Corp., Pittsburgh, PA (USA); Golder Associates, Inc., Atlanta, GA 
(USA). Oct 1985. 620p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-84RL10436. (MRS—11). 
Order Number DE90013333. Available from NTIS, PC A99/MF 
A01; OSTI; INIS; GPO Dep. 

The purpose of the Conceptual Basis for Design is to provide a 
control document that establishes the basis for executing the con- 
ceptual design of the Integral Monitored Retrievable Storage (MRS) 
Facility. This conceptual design shall provide the basis for prepara- 
tion of a proposal to Congress by the Department of Energy (DOE) 
for construction of one or more MRS Facilities for storage of spent 
nuclear fuel, high-level radioactive waste, and transuranic (TRU) 
waste. 4 figs., 25 tabs. 


38573 (DOE/RL/10436-T2-Vol.1-Bk.1) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 1, Book 1, Design description, executive summary. 
Parsons (Ralph M.) Co. of Delaware, DE (USA); Westinghouse 
Electric Corp., Pittsburgh, PA (USA); Golder Associates, Inc., 
Atlanta, GA (USA). Sep 1985. 51p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-84RL10436. 


(MRS—11-Vol.1-Bk.1). Order Number DE90013334. Available from 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

This report presents a summary design description of the Con- 
ceptual Design for an Integral Monitored Retrievable Storage 
(MRS) Facility, as prepared by The Ralph M. Parsons Company 
under an A-E services contract with the Richland Operations Office 
of the Department of Energy. More detailed design requirements 
and design data are set forth in the Basis for Design and Design 
Report, bound under separate cover and available for reference by 
those desiring such information. The design data provided in this 
Design Report Executive Summary, the Basis for Design, and the 
Design Report include contributions by the Waste Technology Ser- 
vices Division of Westinghouse Electric Corporation (WEC), which 
was responsible for the development of the waste receiving, pack- 
aging, and storage systems, and Golder Associates Incorporated 
(GAI), which supported the design development with program stud- 
ies. The MRS Facility design requirements, which formed the basis 
for the design effort, were prepared by Pacific Northwest Labora- 
tory for the US Department of Energy, Richland Operations Office, 
in the form of a Functional Design Criteria (FDC) document, Rev. 
4, August 1985. 9 figs., 6 tabs. 


38574 (DOE/RL/10436-T2-Vol.1-Bk.2) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 1, Book 2, Design description. Parsons (Ralph M.) Co. 
of Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, 
PA (USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
552p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.1-Bk.2). Order 
Number DE90013335. Available from NTIS, PC A24/MF A01; 
OSTI; INIS. 

The Basis for Design established the functional requirements 
and design criteria for an Integral Monitored Retrievable Storage 
(MRS) facility. The MRS Facility design, described in this report, is 
based on those requirements and includes all infrastructure, facili- 
ties, and equipment required to routinely receive, unload, prepare 
for storage, and store spent fuel (SF), high-level waste (HLW), and 
transuranic waste (TRU), and to decontaminate and return shipping 
casks received by both rail and truck. The facility is complete with 
all supporting facilities to make the MRS Facility a self-sufficient in- 
stallation. 


38575 (DOE/RL/10436-T2-Vol.1-Bk.3) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 1, Book 3, Design description. Parsons (Ralph M.) Co. 
of Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, 
PA (USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
616p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.1-Bk.3). Order 
Number DE90013336. Available from NTIS, PC A99/MF A01; 
OSTI; INIS; GPO Dep. 

This document, Volume | Book Ill, contains design description 
information regarding the equipment and specifications of a Moni- 
tored Retrievable Storage (MRS) Facility. (KJD) 


38576 (DOE/RL/10436-T2-Vol.1-Bk.4) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 1, Book 4, Design description. Parsons (Ralph M.) Co. 
of Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, 
PA (USA); Golder Associates, Inc., Atlanta, GA (USA). Apr 1985. 
95p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—07-Vol.1-Bk.4). Order 
Number DE90013337. Available from NTIS, PC AO5/MF A01; 
OSTI; INIS; GPO Dep. 

This document, Volume 1 Book 4, contains appendices for the 
design description of a monitored retrievable storage (MRS) facility. 
(KJD) 


38577 (DOE/RL/10436-T2-Vol.2) Integral Monitored Retriev- 
able Storage (MRS) Facility conceptual design report: Volume 
2, Regulatory assessment document. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
373p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.2). Order Number 
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DE90013338. Available from NTIS, PC A16/MF A01; OSTI; INIS; 
GPO Dep. 

The Regulatory Assessment Document (RAD) was developed to 
provide assurance that the design meets the requirements of 10 
CFR 72 as amended or clarified in the Federal Register (FR) and 
will not cause an undue risk to the health and safety of the public 
and workers during normal or off-normal operations. The RAD also 
fulfills the requirements of DOE Orders 6430 and 5481.1A, which 
require a preliminary safety evaluation of new projects be con- 
ducted to identify hazards or potential accidents and to describe 
and analyze the adequacy of the design to eliminate, control, or 
mitigate those hazards or accidents and/or their consequences. 
The results of this preliminary assessment thus provide a precursor 
to final design development, including special safety features to en- 
sure the safety of operating personnel and the general public. 1 
tab. 


38578 (DOE/RL/10436-T2-Vol.3-Bk.1) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 3, Book 1, Design drawings. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
816p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.3-Bk.1). Order 
Number DE90013339. Available from NTIS, PC A99/MF A01; 
OSTI; INIS. 

This document, Volume Ill Book 1, contains design drawings for 
a Monitored Retrievable Storage (MRS) Facility. (KS) 


38579 (DOE/RL/10436-T2-Vol.3-Bk.2) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 3, Book 2, Design drawings. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
406p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.3-Bk.2). Order 
Number DE90013340. Available from NTIS, PC A18/MF A01; 
OSTI; INIS. 

This document, Volume 3, Book 2, contains design drawings for 
a Monitored Retrievable Storage (MRS) Facility. (KJD) 


38580 (DOE/RL/10436-T2-Vol.4-Bk.1) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report 
Volume 4, Book 1, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
148p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.1). Order 
Number DE90013341. Available from NTIS, PC AO8/MF A01; 
OSTI; INIS. 

This document, Volume 4 Book 1, contains calculations for civil 
aspects of a Monitored Retrievable Storage (MRS) facility. (KJD) 


38581 (DOE/RL/10436-T2-Vol.4-Bk.2) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 2, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
205p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.2). Order 
Number DE90013342. Available from NTIS, PC A10/MF A01; 
OSTI; INIS. 

This document, Volume 4 Book 2, contains structural calcula- 
tions for a Monitored Retrievable Storage (MRS) Facility. (KJD) 


38582 (DOE/RL/10436-T2-Vol.4-Bk.3) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 3, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
445p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.3). Order 
Number DE90013343. Available from NTIS, PC A19/MF AO01; 
OSTI; INIS. 

This document, Volume 4 Book 3, contains calculation informa- 
tion for a Monitored Retrievable Storage (MRS) Facility. (KJD) 
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38583 (DOE/RL/10436—T2-Vol.4-Bk.4) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design 
Volume 4, Book 4, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
201p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.4). Order 
Number DES90013344. Available from NTIS, PC A10/MF A01; 
OSTI; INIS. 

This document, Volume IV Book IV, contains calculations for the 
dynamic analysis of a monitored retrievable storage (MRS) facility. 
(KS) 


38584 (DOE/RL/10436—T2-Vol.4-Bk.5) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 5, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
339p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.5). Order 
Number DE90013345. Available from NTIS, PC A15/MF A01; 
OSTI; INIS. 

This document, Volume IV Book V, contains calculation informa- 
tion for the dynamic analysis of a Monitored Retrievable Storage 
(MRS) Facility. (KJD) 


38585 (DOE/RL/10436—T2-Vol.4-Bk.6) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 6, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
354p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.6). Order 
Number DE90013346. Available from NTIS, PC A16/MF A01; 
OSTI; iNIS. 

Handwritten manuscript. 

This document, Volume 4 Book 6, contains calculation informa- 
tion for materials handling, maintenance and remote systems for a 
Monitored Retrievable Storage (MRS) facility. (KJD) 


38586 (DOE/RL/10436—T2-Vol.4-Bk.7) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 7, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
378p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.7). Order 
Number DE90013347. Available from NTIS, PC A17/MF A01; 
OSTI; INIS. 

This document, Volume 4 Book 7, contains mechanical process 
calculation information for a Monitored Retrievable storage (MRS) 
facility. (KJD) 


38587 (DOE/RL/10436—T2-Vol.4-Bk.8) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 8, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
386p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.8). Order 
Number DE90013348. Available from NTIS, PC A17/MF A01; 
OSTI; INIS. 

Handwritten manuscript. 

This document, Volume IV Book VIII, contains mechanical pro- 
cess calculation information for a Monitored Retrievable Storage 
(MRS) Facility. (KJD) 


38588 (DOE/RL/10436—-T2-Vol.4-Bk.9) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 9, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
224p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.9). Order 
Number DE90013249. Available from NTIS, PC A10/MF AO01; 
OSTI; INIS. 





Handwritten manuscript. 
This document, Volume IV Book IX, contains calculation informa- 
tion for a Monitored Retrievable Storage (MRS) Facility. (KJD) 


38589 (DOE/RL/10436-T2-Vol.4-Bk.10) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 10, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
264p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-84RL10436. (MRS—11-Vol.4-Bk.10). Order 
Number DE90013250. Available from NTIS, PC A12/MF A01; 
OSTI; INIS. 

Handwritten manuscript. 

This document, Volume 4 Book 10, contains calculation informa- 
tion for a monitored retrievable storage (MRS) facility. (KS) 


38590 (DOE/RL/10436-T2-Vol.4-Bk.11) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 11, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
212p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.11). Order 
Number DE90013251. Available from NTIS, PC A10/MF A01; 
OSTI; INIS. 

Handwritten manuscript. 

This document, Volume IV Book XI, contains calculation informa- 
tion for support facilities for a Monitored Retrievable Storage (MRS) 
Facility. (KJD) 


38591 (DOE/RL/10436—T2-Vol.4-Bk.12) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 12, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
302p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.12). Order 
Number DE90013252. Available from NTIS, PC A14/MF A01; 
OSTI; INIS. 

This document, Volume IV Book XIl, contains calculations for the 
shielding analysis of a monitored retrievable storage facility. (KS) 


38592 (DOE/RL/10436—T2-Vol.4-Bk.13) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 13, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
279p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS-—11-Vol.4-Bk.13). Order 
Number DE90013253. Available from NTIS, PC A13/MF A01; 
OSTI; INIS. 

This document, Volume 4 Book 13, contains calculations for a 
shielding analysis of a Monitored Retrievable Storage (MRS) facil- 
ity. (KJD) 


38593 (DOE/RL/10436-T2-Vol.4-Bk.14) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 14, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
221p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.14). Order 
Number DE90013254. Available from NTIS, PC A10/MF A01; 
OSTI; INIS. 

This document, Volume 4 Book 14, contains calculations for a 
thermal analysis of a Monitored Retrievable Storage (MRS) facility. 
(KJD) 


38594 (DOE/RL/10436-T2-Vol.4-Bk.15) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 4, Book 15, Calculations. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
394p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.4-Bk.15). Order 
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Number DE90013255. Available from NTIS, PC A17/MF A01; 
OSTI; INIS. 

This document, Volume IV Book XV, contains calculations for the 
ar analysis of a Monitored Retrievable Storage (MRS) Facil- 
ity. ) 


38595 (DOE/RL/10436—T2-Vol.5-Bk.1) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Lge Book 1, Cost estimate summaries. Parsons (Ralph 
M.) Co. of Delaware, DE (USA); Westinghouse Electric Corp., 
Pittsburgh, PA (USA); Golder Associates, Inc., Atlanta, GA (USA). 
Sep 1985. 87p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-84RL10436. (MRS—1 1-Vol.5-Bk.1). 
Order Number DE90013256. Available from NTIS, PC AO5/MF 
A01; OSTI; INIS; GPO Dep. 

This document, Volume 5 Book 1, contains cost estimate sum- 
maries for a monitored retrievable storage (MRS) facility. The cost 
estimate is based on the engineering performed during the concep- 
tual design phase of the MRS Facility project. (KJD) 


38596 (DOE/RL/10436—-T2-Vol.5-Bk.2) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 2, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
229p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.2). Order 
Number DE90013257. Available from NTIS, PC A11/MF A01; 
OSTI; INIS. 

This document, Volume V Book II, contains cost estimate infor- 
mation for a Monitored Retrievable Storage (MRS) Facility at the 
Clinch River Site, areas 1 and 2. (KJD) 


38597 (DOE/RL/10436—-T2-Vol.5-Bk.3) integral 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 3, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
127p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.3). Order 
Number DE90013258. Available from NTIS, PC AO7/MF A01; 
OSTI; INIS. 

This document, Volume 5 Book 3, contains cost estimation infor- 
mation for a monitored retrievable storage (MRS) facility at the 
Clinch River Site, area 3. (KJD) 


38598 (DOE/RL/10436-T2-Vol.5-Bk.4) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 4, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, inc., Atlanta, GA (USA). Sep 1985. 
321p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.4). Order 
Number DE90013259. Available from NTIS, PC A14/MF A01; 
OSTI; INIS. 

This document, Volume V Book IV, contains cost estimate infor- 
mation for a Monitored Retrievable Storage (MRS) Facility. Cost 
estimates are for the Clinch River Site, area 3. (KJD) 


38599 (DOE/RL/10436-T2-Vol.5-Bk.5) Integral 


Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 5, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 


(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
275p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.5). 
Number DE90013260. Available from NTIS, PC A12/MF A01; 
OSTI; INIS. 

Handwritten manuscript. 

This document, Volume 5 Book 5, contains cost estimate infor- 
mation for a Monitored Retrievable Storage (MRS) facility. Cost 
estimates are for the Clinch River Site, Area 4. (KJD) 


38600 (DOE/RL/10436-T2-Vol.5-Bk.6) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 6, Cost estimate. Parsons (Ralph M.) Co. of 


- Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
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(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
250p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-84RL10436. (MRS—11-Vol.5-Bk.6). Order 
Number DE90013261. Available from NTIS, PC A11/MF A01; 
OSTI; INIS. 

This document, Volume 5 Book 6, contains cost estimate infor- 
mation for a monitored retrievable storage (MRS) facility. Cost 
estimates are for the Clinch River Site, onsite improvements. (KJD) 


38601 (DOE/RL/10436-T2-Vol.5-Bk.7) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 7, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, inc., Atlanta, GA (USA). Sep 1985. 
295p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.7). Order 
Number DE90013262. Available from NTIS, PC A13/MF A01; 
OSTI; INIS. 

This document, Volume 5 Book 7, contains cost estimate infor- 
mation for a monitored retrievable storage (MRS) facility. Cost 
estimates are for onsite improvements, waste storage, and offsite 
improvements for the Clinch River Site. (KJD) 


38602 (DOE/RL/10436-T2-Vol.5-Bk.8) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 8, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
104p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.8). Order 
Number DE90013263. Available from NTIS, PC AO6/MF A01; 
OSTI; INIS. 

This document, Volume 5 Book 8, contains cost estimate infor- 
mation for a Monitored Retrievable Storage (MRS) facility. Cost 
estimates are for the Clinch River Site, alternate concept. (KJD) 


38603 (DOE/RL/10436—T2-Vol.5-Bk.9) Integral Monitored 
Retrievable Storage [MRS] Facility conceptual design report: 
Volume 5, Book 9, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
129p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.9). Order 
Number DE90013264. Available from NTIS, PC A0O7/MF A01; 
OSTI; INIS. 

This document, Volume 5 Book 9, contains cost estimate infor- 
mation for a Monitored Retrievable Storage (MRS) facility. Cost 
estimates are for the Oak Ridge Site, primary concept. (KJD) 


38604 (DOE/RL/10436-T2-Vol.5-Bk.10) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 5, Book 10, Cost estimate. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
129p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.5-Bk.10). Order 
Number DE90013265. Available from NTIS, PC AO7/MF A01; 
OSTI; INIS. 

This document, Volume V Book X, contains cost estimate infor- 
mation for a monitored retrievable storage (MRS) facility at the 
Hartsville Site. Included are primary and alternative concepts. 
(KJD) 


38605 (DOE/RL/10436-T2-Vol.6-Bk.1) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 6, Book 1, Design studies. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
_(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
619p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO06-84RL10436. (MRS—11-Vol.6-Bk.1). Order 
Number DE90013266. Available from NTIS, PC A99/MF A01; 
OSTI; INIS; GPO Dep. 

This document, Volume 6 Book 1, contains information on de- 
sign studies of a Monitored Retrievable Storage (MRS) facility. 
Topics include materials handling; processing; support systems; 
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support utilities; spent fuel; high-level waste and alpha-bearing 
waste storage facilities; and field drywell storage. (KJD) 


38606 (DOE/RL/10436—T2-Vol.6-Bk.2) Integral Monitored 
Retrievable Storage (MRS) Facility conceptual design report: 
Volume 6, Book 2, Design studies. Parsons (Ralph M.) Co. of 
Delaware, DE (USA); Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Golder Associates, Inc., Atlanta, GA (USA). Sep 1985. 
409p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-84RL10436. (MRS—11-Vol.6-Bk.2). Order 
Number DE90013267. Available from NTIS, PC A18/MF A01; 
OSTI; INIS; GPO Dep. 

This document, Volume 6 Book 2, contains design studies for a 
Monitored Retrievable Storage (MRS) Facility. Topics discussed in- 
clude: materials handling; processing; support systems; support 
utilities; spent fuel; high-level radioactive wastes and storage; field 
drywell storage; ALARA consideration; safety considerations; and 
design approach. (KJD) 


38607 (DOE/RL/10436—-T2-Vol.7) Integral Monitored Retriev- 
able Storage (MRS) Facility conceptual design report: Volume 
7, Geotechnical description, Clinch River Site, basis for 
design. Parsons (Ralph M.) Co. of Delaware, DE (USA); Westing- 
house Electric Corp., Pittsburgh, PA (USA); Golder Associates, 
Inc., Atlanta, GA (USA). Sep 1985. 114p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-84RL10436. 
(MRS—1 1-Vol.7). Order Number DE90013268. Available from NTIS, 
PC AO06/MF A01; OSTI; INIS; GPO Dep. 

In April 1985, the Department of Energy (DOE) selected the 
Clinch River site as its preferred site for the construction and oper- 
ation of the monitored retrievable storage (MRS) facility (USDOE, 
1985). In support of the DOE MRS conceptual design activity, 
available data describing the site have been gathered and ana- 
lyzed. A composite geotechnical description of the Clinch River site 
has been developed and is presented herein. This report presents 
Clinch River site description data in the following sections: general 
site description, surface hydrologic characteristics, groundwater 
characteristics, geologic characteristics, vibratory ground motion, 
surface faulting, stability of subsurface materials, slope stability, 
and references. 48 refs., 35 figs., 6 tabs. 


38608 (EGG-WED-8961) Pilot-scale testing of refining pro- 
cess for decontaminating lead. Davis, M.V. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Apr 1990. 16p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE90012299. Available from NTIS, PC A0O3/MF A01; 
OSTI; INIS; GPO Dep. 

This report describes the results of 1989-1990 pilot-scale tests 
of a refining process for decontaminating radioactively contami- 
nated lead. Bench-scale tests in 1988 had been successful, and 
the pilot-scale tests were needed to determine whether the process 
would be effective on a larger scale. The tests were conducted at 
the Waste Experimental Reduction Facility at the Idaho National 
Engineering laboratory. 


38609 (EGG-WT-7597) Development process for the stabi- 
lization of incinerator bottom ash and sizing baghouse dust 
material. Hunt, L.F.; Boehmer, A.M. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Apr 1987. 44p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC07-761D01570. Order Number 
DE90012967. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

EG&G Idaho Inc. has initiated a program to develop safe, effi- 
cient, cost-effective treatment methods for the stabilization and 
subsequent disposal of some of the hazardous and mixed wastes 
generated at the Idaho National Engineering Laboratory (INEL). 
Lab-scale testing has shown that Extraction Procedure (EP) toxic 
wastes can be successfully stabilized by solidification, using vari- 
ous binders to produce nontoxic, stable waste forms for safe, 
long-term disposal. The purpose of this report is to present the re- 
sults of drum-scale testing of WERF incinerator bottom ash and 
WERF sizing baghouse dust. The drum-scale test program was 
conducted to determine if a production procedure that would pro- 
duce a waste form which was suitable for disposal as a low-level 
radioactive waste could be developed. The use of 71-gallon square 
drums for solidification processing were also evaluated. During the 





test program, eleven drums of ash material were solidified. All of 
the samples from all of the drums passed the EPA leach test crite- 
ria. Although there is a distinct weight addition associated with the 
solidification process, there is no relative volume increase. 4 refs., 
6 figs., 8 tabs. 


38610 (EPRI-NP-6892) Fuel consolidation demonstration 

‘ogram: Final report. Electric Power Research Inst., Palo Alto, 
CA (USA); Combustion Engineering, Inc., Windsor, CT (USA); 
Northeast Utilities Service Co., Berlin, CT (USA). ©Jun 1990. 
138p. Sponsored by U.S. DOE Radioactive Waste Management; 
Electric Power Research Institute. DOE Contract AC06- 
76RL01 830. (PNL-7149). Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

EPRI, Northeast Utilities, Baltimore Gas and Electric, the US De- 
partment of Energy and Combustion Engineering are engaged in a 
program to develop a system for consolidating spent fuel and a 
method of storing the consolidated fuel in the spent fuel storage 
pool which is licensable by the US Nuclear Regulatory Commis- 
sion. Fuel consolidation offers a means of substantially increasing 
the capacity of spent fuel storage pools. This is a final report of the 
Fuel Consolidation Demonstration Program. It provides a review of 
the overall program, a summary of the results obtained, the lessons 
learned, and an assessment of the present status of the consolida- 
tion system developed in the program. 7 refs., 15 figs., 5 tabs. 


38611 (EPRI-NP-6893) Fuel consolidation demonstration 
program: Cold and hot demonstrations. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Combustion Engineering, Inc., 
Windsor, CT (USA); Northeast Utilities Service Co., Berlin, CT 
(USA). ©Jun 1990. 137p. Sponsored by U.S. DOE Radioactive 
Waste Management; Electric Power Research Institute. DOE Con- 
tract ACO6-76RL01830. (PNL-7151). Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

EPRI, Northeast Utilities, Baltimore Gas and Electric, the US De- 
partment of Energy and Combustion Engineering are engaged in a 
program to develop a system for consolidating spent fuel and a 
method of storing the consolidated fuel in the spent fuel storage 
pool which is licensable by the US Nuclear Regulatory Commis- 
sion. Fuel consolidation offers a means of substantially increasing 
the capacity of spent fuel storage pools. Part 1 of this report pro- 
vides an overview of the project and summarizes the results of the 
cold and hot demonstrations. Part 2 describes the cold demonstra- 
tion of the integrated fuel consolidation system pertormed under 
non-irradiated conditions at Combustion Engineering's Engineering 
Development Laboratory in Windsor, Connecticut. Part 3 describes 
the hot demonstration of the integrated fuel consolidation system 
performed at Millstone Unit 2 with spent fuel in September 1987. 9 
refs., 23 figs., 9 tabs. 


38612 (LBL-28963) Stability constants important to the un- 
derstanding of plutonium in environmental waters, hydroxy 
and carbonate complexation of PuO2*. Bennett, D.A. (California 
Univ., Berkeley, CA (USA). Dept. of Chemistry). Lawrence Berke- 
ley Lab., CA (USA). 20 Apr 1990. 147p. Sponsored by U.S. DOE 
Energy Research; U.S. DOE Radioactive Waste Management. 
DOE Contract AC03-76SF00098. Order Number DE90013795. 
Available from NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 

The formation constants for the reactions PuO2* + HO = 
PuO2(OH) + H* and PuO.* + CO,? = PuO,(CO,)- were deter- 
mined in aqueous sodium perchlorate solutions by laser-induced 
photoacoustic spectroscopy. The molar absomptivity of the PuO2* 
band at 569 nm decreased with increasing hydroxide concentra- 
tion. Similarly, spectral changes occurred between 540 and 580 
nm as the carbonate concentration was increased. The absorption 
data were analyzed by the non-linear least-squares program 
SQUAD to yield complexation constants. Using the specific ion in- 
teraction theory, both complexation constants were extrapolated to 
zero ionic strength. These thermodynamic complexation constants 
were combined with the oxidation-reduction potentials of Pu to ob- 
tain Eh versus pH diagrams. 120 refs., 35 figs., 12 tabs. 


38613 (NUKEM-FuE-89010) Embedding of SBR feed 
sewage sludge in aluminium alloys. Final report. Alisch, G. 
Nuklear-Chemie und -Metallurgie GmbH (NUKEM), Hanau (Ger- 
many, F.R.); Bundesministerium fuer Forschung und Technologie, 


Bonn (Germany, F.R.). Nov 1989. 72p. (in German). Contract 
BMFT KWA 1609 6. Order Number DE90502298. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

The aim of the work was to develop a process for embedding 
SBR feed sewage sludge in a matrix of aluminium and Al alloys. 
The composition of the feed sewage sludge to be expected was 
researched and a suitable simulate was derived from it. The tuning 
behaviour of the feed sewage sludge and, building on this, the 
heat developed and the dose of the compounds loaded with feed 
sewage sludge during the intended storage time were calculated. 
Three processes for producing the corresponding storage com- 
pound were tested with a hydraulic press. The experiments were 
done with FKS simulates. For to processes, pressing into boxes 
and the socalled ‘total synthesis’, in which all components of the 
compound are present in powder form, compounds were produced, 
which comply with the given quality requirements. For a remotely 
operated plant in a ‘hot cell’, to achieve a high entry rate, total 
synthesis is recommended while if the technical effort is to be min- 
imised, pressing into boxes is recommended. (orig.). 


38614 (ORNL/FTR-2468) [immobilization of radioactive 
wastes]: Foreign trip report, November 7-26, 1986. Dole, L.R. 
Oak Ridge National Lab., TN (USA). 18 Dec 1986. 90p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC05-840R21400. 
Order Number DE90013303. Available from NTIS, PC AO5/MF A01 
- OSTI. 

The traveler participated as the co-chairman of the France/US 
Workshop in Cadarache, France, on the immobilization of radioac- 
tive wastes in cement-based materials. These meetings and site 
visits were conducted under the bilateral exchange agreement be- 
tween the US-DOE and the Commissariate a l'Energie Atomique 
(CEA-France). Visits in France included the Cadarache, Valduc, 
Saclay, and Fontenay-aux-Roses Nuclear Research Centers. As a 
result of these discussions, an exchange of scientists between 
Saclay and ORNL was proposed. The traveler continued on to the 
FRG to visit a hazardous waste site remedial action project in 
Sprendlingen and the nuclear research and production facilities at 
the Karlsruhe Kernforschungszentrum (KfK) and the Alkem/Nukeny 
Transnuklear facilities at Hanau. Visits in the FRG were under the 
bilateral exchange agreement between the US-DOE and the Bun- 
des Ministerium fur Forschung und Technologie (BMFT). The FRG 
supplied the traveler data on studies of super-compaction volume 
reduction efficiencies by KfK and Nukem. Also, Transnuklear is 
considering contributing two of their larger Konrad-certified pack- 
ages to the MDU studies at ORNL. 1 tab. 


38615 (ORNL/FTR-2673) [Nuclear fuel reprocessing and 
waste management]: Foreign trip report, August 21, 1987— 
September 13, 1987. McDaniel, E.W. Oak Ridge National Lab., TN 
(USA). 15 Sep 1987. 11p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE90012331. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler presented a paper entitled “Materials Used in Low- 
Level Liquid Waste Reprocessing/Treatment Studies at Oak Ridge 
National Laboratory” at the International Conference on Nuclear 
Fuel Reprocessing and Waste Management, Paris, France. The 
major topics at the conference were (1) pre-reprocessing spent fuel 
transport, (2) handling and storage, (3) process chemistry, (4) liq- 
uid and solid waste treatment, (5) economics, (6) safeguards, (7) 
licensing, and (8) public acceptance. At KFA, Julich, FRG, the trav- 
eler presented an invited talk on “Quality Assurance Considerations 
for Cement-Based Grout Technology Programs at Oak Ridge Na- 
tional Laboratory.” Waste immobilization for tritium, cesium, 
technetium, strontium, and the Environmental Protection Agency 
(EPA) priority pollutant metals were discussed with staff members 
at KFA, Julich, and KFK, Karlshrue, FRG; and AERE, Harwell, and 
AEAE, Winfrith, UK. The traveler also discussed tritium waste man- 
agement practices with the ILL technical staff at Grenoble, France. 


38616 (ORNL/FTR-2708) [Radioactive waste immobiliza- 
tion]: Foreign trip report, August 28, 1987—October 3, 1987. 
Sams, T.L. Oak Ridge National Lab., TN (USA). 7 Oct 1987. 16p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO5- 
840R21400. Order Number DE90012318. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 
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The traveler participated in a collaborative study of waste immo- 
bilization techno with scientists at the Centre d'Etudes 
Nucleaires de Saclay (CEN-S) in France. Efforts were focused on 
utilization of cements and technology currently used by CEN-S sci- 
entists to immobilize two low-level radioactive waste streams 
identified by scientists at Oak Ridge National Laboratory (ORNL). 
One waste stream contains typical decontamination waste (phos- 
phate waste), and the other represents typical wastes currently 
found in the Melton Valley storage tanks at ORNL (nitrate waste). 
Formulation criteria for fluidity, structural durability, and retention of 
radionuclides were imposed on the immobilization study. Three 
types of French cement were evaluated for the nitrate waste, and 
four types of French cement were evaluated for the phosphate 
waste. Samples were prepared for durability and leachability testing 
for each of the waste streams. At the Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, the traveler discussed modeling long-term 
behavior of cement-based waste forms, chemistry of the waste 
form, and studies on radionuclide transport from waste forms. 


38617 (ORNL/FTR-2749) [Testing cement-based waste 
forms]: Foreign trip report, September 26, 1987—October 31, 
1987. Mattus, A.J. Oak Ridge National Lab., TN (USA). 12 Nov 
1987. 14p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO5-840R21400. Order Number DE90012313. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler participated in a joint collaborative study of waste 
immobilization together with French scientists at the Centre 
d’Etudes Nuclearires de Saclay (CEN-S) in France. The types of 
liquid wastes that are both common and problematic for both the 
United States and France were of primary interest in this assign- 
ment. Two synthetic surrogate wastes, one based upon phosphate 
and the other nitrate, were utilized. Both wastes are classes as 
low-level radioactive wastes here in the United States. In the study, 
four types of French cement were used with out phosphate-based 
surrogate while three types were used with the nitrate-based 
waste. Waste forms were cast into various geometries to facilitate 
their use in both physical and chemical (leaching) tests following 
28 days of curing. A few days were spent at the French Centre d’ 
Etudes Nucleaires de Fontenay-aux-Roses discussing the proce- 
dures to be followed for the leaching of radioactive samples. In 
addition, technical discussions were held with a number of their 
staff on matters of waste form testing, radionuclide transport and 
diffusion, carbonate complexation and precipitation equilibria, and 
general laboratory methods used by the French. 


38618 (ORNL/FTR-2784) [Radioactive waste immobiliza- 
tion]: Foreign trip report, October 16, 1987—December 5, 1987. 
Pitt, W.W. Jr. Oak Ridge National Lab., TN (USA). 16 Dec 1987. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-840R21400. Order Number DE90012316. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler was the third and final ORNL participant in a collab- 
orative study of waste immobilization technology with scientists at 
the Centre de Etudes Nucleaires de Saclay (GEN-S) in France and 
also visited five other European research centers where research 
and development (R&D) is conducted on the immobilization of haz- 
ardous and radioactive wastes. French cements and technology 
were used to immobilize two low-level radioactive waste streams 
typical in the US. Results obtained by the previous collaborators, 
Sams and Mattus, resulted in the selection of two types of French 
cement which were used to prepare radioactive samples for leach 
studies. The traveler was also given the opportunity to analyze, in 
depth, some data from long-term leach experiments. The traveler's 
visits to the other laboratories in Europe were very enlightening 
and informative. It was most evident that the Europeans are fully 
committed to cement-based waste forms and are determined to 
obtain the understanding and data necessary to convince the regu- 
latory community of the efficacy of this immobilization medium. 
Since their regulatory climate is quite similar to ours, it would be to 
our benefit to continue and expand this collaboration on cement- 
based waste forms. 


38619 (ORNL/FTR-3642) [Waste management]: Foreign 
trip report, June 2-12, 1990. McGinnis, C.P. Oak Ridge National 
Lab., TN (USA). 20 Jun 1990. 9p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC05-840R21400. Order Number 
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DE90013194. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The traveler, as a guest of Taiwan Atomic Energy Council Insti- 
tute of Nuclear Energy Research, presented five invited lectures on 
waste Research & Development (R&D) efforts at Oak Ridge Na- 
tional Laboratory (ORNL) and the US Department of Energy (DOE) 
to the Taiwan Institute of Nuclear Energy Research (INER). Tours 
of INER waste treatment facilities were provided, and general dis- 
cussions concerning ORNL-INER interactions were held. Visits 
were also made to the Taipower Nuclear Power Station Radiation 
Laboratory and the Low-Level Waste (LLW) Incineration Facility. 
The tour of the National Lan-Yu Storage Site was canceled due to 
inclement weather. 


38620 (PNL-—7295) Underground tank vitrification: 
Engineering-scale test results. Campbell, B.E.; Timmerman, 
C.L.; Bonner, W.F. Pacific Northwest Lab., Richland, WA (USA). 
Jun 1990. 3ip. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC06-76RL01830. Order Number DE90013507. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Contamination associated with underground tanks at US Depart- 
ment of Energy sites and other sites may be effectively remediated 
by application of in situ vitrification (ISV) technology. In situ vitrifi- 
cation converts contaminated soil and buried wastes such as 
underground tanks into a glass and crystalline block, similar to ob- 
sidian with crystalline phases. A radioactive engineering-scale test 
performed at Pacific Northwest Laboratory in September 1989 
demonstrated the feasibility of using ISV for this application. A 30- 
cm-diameter (12-in.-diameter) buried steel and concrete tank 
containing simulated tank sludge was vitrified, producing a solid 
block. The tank sludge used in the test simulated materials in 
tanks at Oak Ridge National Laboratory. Hazardous components of 
the tank sludge were immobilized or removed and captured in the 
off-gas treatment system. The steel tank was converted to ingots 
near the bottom of the block and the concrete walls were dissolved 
into the resulting glass and crystalline block. Although one of the 
four moving electrodes “froze” in place about halfway into the test, 
operations were able to continue. The test was successfully com- 
pleted and all the tank sludge was vitrified. 7 refs., 12 figs., 5 tabs. 


38621 (PNL-—7369) Vertical integration of science, technol- 
ogy, and applications: Fiscal year 1989 annual report. Graham, 
M.J. Pacific Northwest Lab., Richland, WA (USA). Jun 1990. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. Order Number DE90013552. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Vertical Integration of Science, Technology, and Applications 
(VISTA) is an initiative developed by the Pacific Northwest Labora- 
tory (PNL) to employ modern information and communications 
technology for rapid and effective dissemination and use of 
research results, with emphasis on applying these results to envi- 
ronmental problems. VISTA is being supported at PNL by DOE. 
The goal of VISTA is to make research results (data, models, and 
advanced concepts) usable and available to users in the areas of 
hazardous waste management and global climate change to speed 
research and development applications and reduce the costs of 
solving the complex environmental problems facing DOE and the 
nation. 6 refs., 2 figs. 


38622 (SAND-89-0757) Thermal and mechanical codes 
first benchmark exercise: Part 2, Elastic analysis: Yucca 
Mountain Project. Bauer, S.J.; Costin, L.S. Sandia National Labs., 
Albuquerque, NM (USA). Jun 1990. 107p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC04-76DP00789. 
Order Nuriber DE90013555. Available from NTIS, PC A0O6/MF 
A01; OSTI; INIS; GPO Dep. 

Thermal and mechanical models for intact and jointed rock mass 
behavior are being developed, verified, and validated at Sandia 
National Laboratories for the Yucca Mountain Project. Benchmark- 
ing is an essential part of this effort and is the primary tool for 
verifying engineering software used to solve thermomechanical 
problems. This report presents the results of the second phase of 
the first thermomechanical benchmark exercise. In the first phase 
of this exercise, three finite element codes for nonlinear heat con- 
duction and one coupled thermoelastic boundary element code 
(HEFF) were used to solve the thermal portion of the benchmark 





problem. The boundary element code HEFF was used in this exer- 
cise because it calculates a solution to the coupled thermalelastic 
problem using an approximate analytical method and, thus, pro- 
vides a means of comparing the finite element solutions with a 
solution obtained by an independent method. The results from the 
thermal analysis were then used as input to the second phase of 
the analysis, which consisted of solving the structural portion of the 
benchmark problem using a linear elastic rock mass model. Five 
different structural codes, JAC, SPECTROM-31, VISCOT, and 
HEFF, were used by the participants in this portion of the study. 
The problem solved by each code was a two-dimensional idealiza- 
tion of a series of drifts with the approximate dimensions of the 
proposed design for vertical emplacement of nuclear waste at 
Yucca Mountain. 6 refs., 74 figs., 4 tabs. 


38623 (SAND-89-1405) Authigenic clay minerals in the 
Rustler Formation, WIPP [Waste Isolation Pilot Plant] Site 
area, New Mexico. Brookins, D.G. (New Mexico Univ., Albu- 
querque, NM (USA). Dept. of Geology); Ward, D.B.; Lambert, S.J. 
Sandia National Labs., Albuquerque, NM (USA). May 1990. 11p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90013556. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Transuranic waste is planned for disposal in the Late Permian 
evaporites of the Delaware Basin, southeastern New Mexico, at 
the WIPP Site. The disposal horizon is located in the bedded halite 
of the Salado Formation, which is overlain by the impure 
haliteanhydrite(gypsum)-siltstone-mudstone of the Rustler Forma- 
tion. The Rustler Formation also contains two dolomite members, 
the Magenta and Culebra, which transmit water. The Culebra Mem- 
ber is suspected to have actively interacted with waters at time(s) 
from the Late Permian to the present, and it is important to assess 
the reactivity of these waters in conjunction with WIPP stability. We 
have investigated the Rb-Sr systematics of clay minerals from the 
Culebra Member and elsewhere in the Rustler Formation. The au- 
thigenic fraction is especially sensitive to chemical and isotopic 
exchange with waters, and an episodic exposure to a large amount 
of water will reset the clay minerals to such a time. Our data yield 
259 + 22 MaRb-Sr isochron, which is consistent with the Late 
Permian age of the Rustler Formation. This age demonstrates that 
age-determining cations in these clay minerals have preserved their 
isotopic and chemical integrity since the Late Permian. 16 refs. 


38624 (SAND-89-2387) Studies of radionuclide sorption by 
clays in the Culebra Dolomite at the Waste Isolation Pilot Plant 
site, southeastern New Mexico. Siegel, M.D. (Sandia National 
Labs., Albuquerque, NM (USA)); Leckie, J.O.; Park, S.W.; Phillips, 
S.L.; Sewards, T. Sandia National Labs., Albuquerque, NM (USA). 
Jun 1990. 18p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. Order Number DE90013594. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The ability of radionuclide-rock interactions to retard the migra- 
tion of plutonium and uranium within clay-lined fractures in the 
Culebra Dolomite Member of the Rustler Formation is being esti- 
mated in support of the performance assessment of the Waste 
Isolation Pilot Plant. This paper describes progress in three coordi- 
nated studies: characterization of the properties of the groundwater 
and minerals in the Culebra that will control radionuclide retarda- 
tion; development of a thermodynamic model for the adsorption of 
uranium onto corrensite, the mixed chlorite-smectite clay mineral 
found in Culebra fractures; and development of a data base of 
equilibrium constants and interaction parameters for calculations of 
the aqueous speciation of uranium and plutonium in Na—ClCa— 
SO,4-COz solutions which contain organic ligands such as EDTA 
and range in ionic strength from approximately 0.8 to 6.0 molal. 22 
refs., 6 figs., 1 tab. 


38625 (SAND-—89-2409C) Performance-assessment support 
for the design of the Yucca Mountain exploratory-shaft facility. 
Bingham, F.W. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 7p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC04-76DP00789. (CONF-900210-53: Waste 
management ‘90: working towards a cleaner environment: waste 
processing, transportation, storage and disposal, technical pro- 
grams and public education, Tucson, AZ (USA), 25 Feb - 1 mar 
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1990). Order Number DE90013370. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The Yucca Mountain Project, part of the waste-management pro- 
gram of the US Department of Energy, is using performance 
assessment in support of the design of an exploratory-shaft facility 
(ESF). A summary of this support offers a view of performance as- 
sessment in actual practice and a preview of the methods that may 
be useful in future support for the development of a complete 
repository. The support for the ESF design began with a thorough 
review of the requirements that the properly designed facility must 
meet. This review produced a list of eleven performance- 
assessment analyses needed for supporting the design. These 
analyses will support the design by providing specific numerical 
constraints on the design and by evaluating proposed designs to 
determine whether they comply with the requirements. The analy- 
ses are exercising not only the computational capabilities of the 
performance-assessment effort but also many of the complex inter- 
faces and procedures required for developing a repository. The 
insights gained from this effort will be valuable in future support of 
a full repository. 2 refs. 


38626 (SAND-90-0266) Test plan for laboratory and model 
ing studies of repository and radionuclide chemistry for the 
Waste Isolation Pilot Plant. Brush, L.H. Sandia National Labs., 
Albuquerque, NM (USA). 29 Jan 1990. 135p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. Order 
Number DE90013595. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

This Test Plan describes laboratory and modeling studies of: the 
chemistry of brines that could enter Waste Isolation Pilot Plant 
(WIPP) disposal rooms; the effects of anoxic corrosion of metals in 
steel containers and the waste on the gas and H2O budgets of the 
repository; the effects of microbial activity, especially microbial 
degradation of celiulosics in the waste, on the gas and H2O bud- 
gets of the repository, the Eh and pH of any brine present, and the 
chemical behavior of radionuclides; the effects of radiolysis on the 
gas and H2O budgets of the repository; the efficacy of backfill addi- 
tives proposed to remove microbially produced CO. or prevent the 
formation of H2 from anoxic corrosion, and their effects on reposi- 
tory chemistry; the chemical behavior of Pu, Am, Th, and U in 
WIPP brines; additional development of the EQ3/6 geochemical 
software package for use in predicting the behavior of silicates and 
radionuclides in brines. This Test Plan describes studies of the 
chemical behavior of the repository as currently designed, and the 
chemical behavior of radionuclides under these conditions. 
Addenda will discuss additional studies relevant to design modifica- 
tions, especially reprocessed waste, and chemically hazardous 
waste constituents. 165 refs., 7 tabs. 


38627 (SAND-90-0355) Initial reference seal system de- 
sign: Waste Isolation Pilot Plant. Nowak, E.J.; Tillerson, J.R.; 
Torres, T.M. Sandia National Labs., Albuquerque, NM (USA). May 
1990. 58p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE90013557. Available 
from NTIS, PC AO04/MF A01 - OSTI; GPO Dep. 

Waste Isolation Pilot Plant (WIPP) sealing program results are 
embodied in the initial seal system strategy and reference design. 
The design provides a common basis for calculations and analyses 
so that results can be compared directly. The sealing strategy 
combines both long- and short-term seal components. Crushed salt 
is the principal long-term barrier to fluid flow. Short-term seal com- 
ponents are used until creep consolidation is sufficient. Concretes 
developed specifically for WIPP seals and a swelling clay material 
that exhibits low permeability to WIPP groundwater and brine have 
been chosen for the short-term components. A body of evidence 
exists showing the stability of these materials for the length of time 
they are required to function. Reference designs are described and 
drawings are shown for each of the principal multi-component 
seals. Confidence in the sealing strategy and the reference de- 
signs resulted from a combination of laboratory tests, numerical 
modeling, and in situ demonstrations. The sealing strategy, materi- 
als, and designs for the WIPP repository are consistent with the 
concepts and designs proposed previously for other national and 
international waste management programs. Past accomplishments 
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and planned activities in the sealing program will produce a de- 
tailed conceptual design for the seal system and a seal system 
performance model. 48 refs., 11 figs., 6 tabs. 


38628 (SAND-90-0616) Potential for long-term isolation by 
the Waste Isolation Pilot Plant disposal system: Status report. 
Bertram-Howery, S.G. (Sandia National Labs., Albuquerque, NM 
(USA)); Swift, P.N. Sandia National Labs., Albuquerque, NM 
(USA). Jun 1990. 72p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. Order Number DE90013540. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The US Department of Energy’s (DOE) Waste Isolation Pilot 
Plant (WIPP) must comply with EPA regulation 40 CFR Part 191, 
Subpart B, which sets environmental standards for radioactive 
waste disposal. The regulation, Environmental Radiation Protection 
Standards for Management and Disposal of Spent Nuclear Fuel, 
High-Level and Transuranic Radioactive Wastes (hereafter referred 
to as the Standard), was vacated in 1987 by a Federal Court of 
Appeals and is underground revision. By agreement with the Sate 
of New Mexico, the WIPP project is evaluating compliance with the 
Standard as promulgated, in 1985 until a new regulation is avail- 
able. This report summarizes the early-1990 status of Sandia 
National Laboratories’ (SNL) understanding of the Project's ability 
to achieve compliance. The report reviews the qualitative and 
quantitative requirements for compliance, and identifies unknowns 
complicating performance assessment. It discusses in relatively 
nontechnical terms the approaches to resolving those unknowns, 
and concludes that SNL has reasonable confidence that compli- 
ance is achievable with the Standard as first promulgated. 46 refs., 
7 figs 


38629 (SAND-90-0762C) Containment and _ surveillance 
strategies for safeguarding spent fuel and waste destined for 
final disposal. Crawford, D.W. (USDOE Assistant Secretary for 
Defense Programs, Washington, DC (USA). Office of Safeguards 
and Security); Mangan, D.L. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 9p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. (CONF-9007106—24: 
Institute of nuclear materials management conference, Los Ange- 
les, CA (USA), 15-18 Jul 1990). Order Number DE90013727. 
Available from NTIS, PC A02/MF A01 - OSTI. 

The application of international safeguards to spent fuel and 
waste destined for final disposal must balance the operational fea- 
tures of such facilities with the need to meet fundamental 
safeguards requirements. Strategies for meeting safeguards 
requirements must provide for establishment and verification of in- 
ventory, maintaining continuity of knowledge of inventory, timely 
detection of diversion, and diversion path analysis. Specific facility 
operations will influence which safeguards implementation strate- 
gies will be employed by the International Atomic Energy Agency 
(IAEA) to meet these safeguards requirements. Primary safeguards 
issues surrounding these operations, such as transfer of spent fuel 
and waste from the generation to receiving sites, spent fuel and 
waste conditioning, and geologic disposal may necessitate devel- 
opment and deployment of new safeguards measures and 
technologies. Inspector resource constraints, nonretrievability of the 
nuclear material, and requirements for maintaining continuity of 
knowledge have placed new emphasis on the use of containment 
and surveillance (C/S) as an essential part of a safeguards system. 
This paper will focus on C/S strategies and examine the ability of 
C/S to fulfill international safeguards requirements for spent fuel 
and waste at the backend of the fuel cycle. 20 refs. 


38630 (SKB-TR-89-07) SKB WP-Cave project: Some notes 
on technical issues. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Aug 1989. 49p. Order Number 
DE90631515. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

This report contains 3 articles on the SKB-WP-Cave repository 
concept: Temperature distribution in a WP-Cave; Gas and water 
transport from a WP-Cave; and transport of escaping nuclides to 
the biosphere - influence of the hydraulic cage. (L.E.). 


38631 (SKB-TR-89-07, pp. 1:1-11) Temperature distribution 
In WP-Cave when shafts are filled with sand/water mixture. 
Bjoerklund, S. (Chalmers Univ. of Tech., Goeteborg (Sweden). Div. 
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of Solid Mechanics); Josefson, L. Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Aug 1989. In SKB WP- 
Cave project: Some notes on technical issues. Order Number 
DE90631515. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The temperature field inside the sand-bentonite barrier of the 
WP-cave has been computed numerically by the use of a three di- 
mensional finite element model and the code SOLVIA-TEMP. In 
the calculations the cave is assumed to be filled with a sand/water 
mixture after the completion of the ventilation period. The highest 
calculated temperature is 250 degree C, which is found in the fill- 
ing material at the inner end of the canister column 50 years after 
the storage has been sealed. The spent fuel is then 190 years old. 
(authors). 


38632 (SKB-TR-89-07, pp. 2:1-12) Gas and water transport 
from the WP-Cave repository. Moreno, Luis (Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Chemical Engineering); Neretnieks, 
Ivars. Swedish Nuclear Fuel and Waste Management Co., Stock- 
hoim (Sweden). Aug 1989. In SKB WP-Cave project: Sone notes 
on technical issues. Order Number DE90631515. Available from 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

Gas and water transport from the WP-Cave repository has been 
calculated. The gas production has been estimated to be in the in- 
terval 3500 to 74000 Nm*/y. The water flow during the initial period 
will occur with a maximum overpressure in the interior of the 
repository of 0.75 MPa. The gas flow requires an initial high over- 
pressure. The gas flow through the bentonite-sand barrier starts 
only if the overpressure is greater than the critical pressure. The 
critical pressure for a mixture bentonite-sand 50/50 is about 0.5-1.5 
MPa. An alternative design is discussed, the use of a mixture 
bentonite-sand with a lower content of bentonite (e.g. 10/90). In 
this case the critical pressure is lower and the pressure needed to 
maintain a given flow is lower as well. (authors). 


38633 (SKB-TR-89-29) Interim report on the settlement 
test in Stripa. Boergesson, Lennart (Clay Technology AB, Lund 
(Sweden)); Pusch, R. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Nov 1989. 46p. Order Number 
DE90631195. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

A deposition hole, of the KBS 3 concept type, is being simulated 
by a borehole with 40 cm diameter in the Stripa mine. The canister 
is heated and different vertical loads applied to the canister. The 
resulting canister displacement, rock displacements and swelling 
and compression of the compacted bentonite and sand/bentonite 
overfill are studied. The test is still running. So far the results and 
calculations have yielded the following main conclusions: The can- 
ister is heaving since the compacted bentonite is swelling upwards, 
thereby compacting the overlying sand/bentonite overfill; The effect 
of a temperature increase on the surrounding rock can only be ex- 
plained by block movements. The very high pore pressure induced 
in heated bentonite is strongly affecting the rock; The total consoli- 
dation settlement caused by the weight of the canister is several 
times larger than the total creep settlement achieved in the initial 
100-1000 years; The processes observed during the test are fairly 
well understood and seems to be predictable. 


38634 (UCID-21871) Natural glass analogues to alteration 
of nuclear waste glass: A review and recommendations for 
further study. McKenzie, W.F. Lawrence Livermore National Lab., 
CA (USA). Jan 1990. 36p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract W-7405-ENG-48. Order Num- 
ber DE90013513. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

The purpose of this report is to review previous work on the 
weathering of natural glasses; and to make recommendations for 
further work with respect to studying the alteration of natural 
glasses as it relates quantifying rates of dissolution. the first task 
was greatly simplified by the published papers of Jercinovic and 
Ewing (1987) and Byers, Jercinovic, and Ewing (1987). The sec- 
ond task is obviously the more difficult of the two and the author 
makes no claim of completeness in this regard. Glasses weather in 
the natural environment by reacting with aqueous solutions produc- 
ing a rind of secondary solid phases. It had been proposed by 
some workers that the thickness of this rind is a function of the age 





of the glass and thus could be used to estimate glass dissolution 
rates. However, Jercinovic and Ewing (1987) point out that in gen- 
eral the rind thickness does not correlate with the age of the glass 
owing to the differences in time of contact with the solution com- 
pared to the actual age of the sample. It should be noted that the 
rate of glass dissolution is also a function of the composition of 
both the glass and the solution, and the temperature. Quantifica- 
tion of the effects of these parameters (as well as time of contact 
with the aqueous phase and flow rates) would thus permit a pre- 
diction of the consequences of glass-fluid interactions under 
varying environmental conditions. Defense high- level nuclear 
waste (DHLW), consisting primarily of liquid and sludge, will be 
encapsulated by and dispersed in a borosilicate glass before per- 
manent storage in a HLW repository. This glass containing the 
DHLW serves to dilute the radionuclides and to retard their disper- 
sion into the environment. 318 refs. 


38635 (USGS-OFR-88-465) Geohydrologic data from test 
hole USW UZ-7, Yucca Mountain area, Nye County, Nevada. 
Kume, J.; Hammermeister, D.P. Geological Survey, Denver, CO 
(USA). 1990. 37p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract Al08-78ET44802. Order Number 
DE90013314. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
US Geological Survey, Open File Reports Section, Box 25425, 
Federal Center, Denver, CO 80225-0425; GPO Dep. 

This report contains a description of the methods used in drilling 
and coring of test hole USW UZ-7; a description of the methods 
used in collecting, handling, and testing of test-hole samples; 
lithologic information from the test hole; and water-content, water- 
potential, bulk-density, grain-density, porosity, and tritium data for 
the test hole. Test hole USW UZ-7 is the third of a series of 
shallow unsaturated-zone test holes drilled in and near the south- 
western part of the Nevada Test Site, Nye county, Nev., in 
cooperation with the US Department of Energy. All of these test 
holes are a part of the Nevada Nuclear Waste Storage Investiga- 
tions to identify potential sites suitable for underground storage of 
high-level radioactive wastes. 15 refs., 9 figs., 15 tabs. 


38636 (WHC-EP-0182-24) Tank farm surveillance and 
waste status summary report for March 1990. Hanlon, B.M. 
Westinghouse Hanford Co., Richland, WA (USA). Jun 1990. 44p. 
Sponsored by U.S. DOE Office of Environmental Restoration and 
Waste Management. DOE Contract ACO6-87RL10930. Order Num- 
ber DE90013863. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This report is Westinghouse Hanford Company’s official inventory 
for high-level radioactive waste stored in underground tanks at the 
Hanford Site. Data that depict the status of stored, high-level waste 
and tank vessel integrity are contained within the report. The intent 
of the report is to provide data on each of the existing 177 
underground waste tanks and provide supplemental information re- 
garding tank anomalies and ongoing investigations. 1 tab. 


38637 (WHC-EP-0331-1) Defense waste and environmental 
restoration programs: Fiscal year 1990 quarterly status, 
January-March 1990. Sargent, J.A. Westinghouse Hanford Co., 


Richland, WA (USA). Apr 1990. 224p. Sponsored by U.S. DOE De- . 


fense Programs. DOE Contract ACO6-87RL10930. Order Number 
DE90013862. Available from NTIS, PC A10/MF A01 - OSTI; GPO 
Dep. 

The reporting presented herein provides a current status of the 
Hanford Federa! Facility Agreement and Consent Order (Tri-Party 
Agreement) from the perspective of financial performance. The ba- 
sis for the report is the workscope and work breakdown structure 
(WBS) associated with activity data sheets (ADS) which are pre- 
pared to support the US Department of Energy-Headquarters 
(DOE-HQ) five-year planning process. This report reflects informa- 
tion as submitted in the April 25 submittal of the Five-Year Plan. As 
changes are made to the milestone assignation and to inclusion in 
the Tri-Party Agreement scope in the final approved plan, the infor- 
mation presented will also change. Currently, only expense-funded 
dollars are included in the report. Reconciliation for capital-funded 
dollars between year of authority and year of obligation is still be- 
ing considered. 


38638 Technical and project highlights for the defense 
waste processing facility. Mellen, J.B. (Westi Savannah 
River Co., Savannah River Site, Aiken, SC (US)); Burke, T.H.; 
Kitchen, B.G. pp. 57-66 of High level radioactive waste and spent 
fuel management: Volume 2. Slate, S.C.; Kohout, R.; Suzuki, A. 
American Society of Mechanical Engineers, New York, NY (USA) 
(1989). (CONF-891006—: Joint international waste management 
conference, Kyoto (Japan), 23-28 Oct 1989). 

The Savannah River site (SRS) has been operating a nuclear 
fuel cycle since the early 1950s. Fuel and target elements are fab- 
rica. d and irradiated to produce nuclear materials. After removal 
from the reactors, the fuel elements are processed to extract the 
products, and the waste is stored in underground tanks. During ap- 
proximately 35 plus years of operation, about 83 million gallons of 
high-level radioactive waste have been generated. The waste has 
been reduced to about 33 million gallons by evaporation in the 
waste tank farms. The defense waste processing facility (DWPF), 
nearing completion at SRS, will process this waste into a borosili- 
cate glass for long-term geologic disposal. The construction of the 
DWPF is about 90% complete. This paper describes the status of 
the project, including the checkout and run-in of equipment prior to 
cold runs. 


38639 Hanford waste vitrification plant technology 
progress. Wolfe, B.A. (Westinghouse Hanford Co. (US)); Allen, 
C.R. pp. 47-56 of High level radioactive waste and spent fuel man- 
agement: Volume 2. Slate, S.C.; Kohout, R.; Suzuki, A. American 
Society of Mechanical Engineers, New York, NY (USA) (1989). 
(CONF-891006—: Joint international waste management confer- 
ence, Kyoto (Japan), 23-28 Oct 1989). 

The Hanford waste vitrification plant (HWVP) is being designed 
to immobilize a variety of defense liquid high-level and transuranic 
wastes at the Hanford Site. These wastes will be immobilized in a 
boro-silicate glass waste form and temporarily stored onsite until a 
qualified geologic waste repository is ready for permanent disposal. 
Specific technical issues are being addressed so that the plant can 
be designed and operated to produce a waste form that meets the 


requirements for permanent disposal. This paper reports the 
progress to date in addressing these issues. 


38640 Establishing the acceptability of Savannah River Site 
waste glass. Plodinec, M.J. (Westinghouse Savannah River Co., 
Savannah River Site, Aiken, SC (US)). pp. 181-186 of High level 
radioactive waste and spent fuel management: Volume 2. Slate, 
S.C.; Kohout, R.; Suzuki, A. American Society of Mechanical 
Engineers, New York, NY (USA) (1989). (CONF-891006—: Joint in- 
ternational waste management conference, Kyoto (Japan), 23-28 
Oct 1989). 

Construction of the United States’ first facility to immobilize high- 
level nuclear waste, the Defense Waste Processing Facility 
(DWPF) is discussed. In the DWPF Savannah River Site (SRS), 
high-level radioactive waste will be immobilized in borosilicate 
glass. Production of canistered wasteforms by the DWPF is sched- 
uled to begin well before submission of the license application for 
the first repository. The Department of Energy (DOE) has defined 
waste acceptance specifications to ensure that DWPF canistered 
wasteforms will be acceptable for eventual disposal. To ensure that 
canistered wasteforms meet those specifications, a program is be- 
ing carried out to qualify the wasteform and those aspects of the 
production process which affect production quality. This program is 
described. 


38641 Dissolution mechanisms of thorium and uranium iso- 
topes from monazite. Olander, D.R. (Lawrence Berkeley Lab., 
Berkeley, CA (US)); Eyal, Y. pp. 367-374 of High level radioactive 
waste and spent fuel management: Volume 2. Slate, S.C.; Kohout, 
R.; Suzuki, A. American Society of Mechanical Engineers, New 
York, NY (USA) (1989). (CONF-891006—: Joint international waste 
management conference, Kyoto (Japan), 23-28 Oct 1989). 
Leaching experiments on untreated and laboratory annealed an- 
cient monazite specimens in a bicarbonate-carbonate solution 
show that radioactive decay and radiation damage produce signifi- 
cant differences in the release of isotopes of both thorium and 
uranium. Observed enhanced dissolution of 22°Th relative to 2*Th 
by a factor of 1.3 to 21 is explained by four mechanisms. These 
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are preferential leaching of 22°Th from a- recoil tracks, and produc- 
tion of 2*8Th by decay of insoluble dissolution-released, 
recoil-released and diffusion-released °2®Ra. High-temperature an- 
nealing caused a 10-fold decrease in the leach rate of *°*Th and a 
profound reversal in the importance of the above isotope incongru- 
ency processes. Modeling suggests that damage-enhanced 
dissolution is due to increase of actinide- ion mobilities in the solid, 
surface reaction rate, and mineral dissolution rate. The phenomena 
may be general, so potential analog nuclear wasteforms should be 
examined for these radiation effects. 


38642 Overview of the U.S. program for the disposal of 
spent nuclear fuel and high-level waste. Frei, M.W. (Office of 
Civilian Radioactive Waste Management, U.S. Department of En- 
ergy, Washington, DC (US)); Dayem, NJ. pp. 427-432 of High 
level radioactive waste and spent fuel management: Volume 2. 
Slate, S$.C.; Kohout, R.; Suzuki, A. American Society of Mechanical 
Engineers, New York, NY (USA) (1989). (CONF-891006—: Joint in- 
ternational waste management conference, Kyoto (Japan), 23-28 
Oct 1989). 

This paper presents a brief overview of the geologic repository 
program being conducted in the United States by the Department 
of Energy (DOE). The development of a geologic repository 
remains the focus of the U.S. program, even though the waste- 
management system authorized by the U.S. Congress in recent 
legislation includes a facility for monitored retrievable storage. The 
Congress decided to select one site - Yucca Mountain in Nevada - 
as the candidate site for characterization, and the DOE’s major ef- 
tort in the near term is determining that this site is technically 
suitable. Included in this paper are regulatory requirements, a brief 
description of each element of the repository system (the reposi- 
tory, the waste package, and the site), the DOE's general plans for 
the future, licensing and quality assurance, the current schedule, 
and institutional activities. 


38643 Long-term strategy for management of Savannah 
River Site defense high-level nuclear wastes. Boersma, M.D. 
(Westinghouse Savannah River Co., Savannah River Site, Aiken, 
SC (US)); McDonell, W.R.; Goodlett, C.B.; Thomas, S.D. pp. 531- 
536 of High level radioactive waste and spent fuel management: 
Volume 2. Slate, S.C.; Kohout, R.; Suzuki, A. American Society of 
Mechanical Engineers, New York, NY (USA) (1989). (CONF- 
891006-—: Joint international waste management conference, Kyoto 
(Japan), 23-28 Oct 1989). 

The defense waste processing facility (DWPF) nearing comple- 
tion at the Savannah River Site (SRS) is discussed. It is the lead 
installation in the U.S. Department of Energy program for ending in- 
terim storage and achieving permanent disposal of large quantities 
of defense high-level nuclear wastes in the United States. At pro- 
jected processing rates, the DWPF will convert the existing SRS 
inventory of aqueous high-level wastes to solid glass form in steel 
canisters in about 20 years, with process adjustments required in a 
terminal campaign to handle residual waste components. Following 
completion of the existing inventory workoff, significantly modified 
facilities and procedures will be needed to accommodate the down- 
sized waste output of a single reactor (NPR) operation. The SRS 
program at this time, in contrast to the other defense waste as well 
as commercial waste programs, will be dominated by requirements 
of a small-scale technology, suitable for processing low volumes of 
wastes as-generated in relatively high-activity form. 


38644 Reactive geochemical transport problems in nuclear 
waste analyses. Tompson, A.F.B. (Lawrence Livermore National 
Lab., Livermore, CA (US)); Knapp, R.B. pp. 573-580 of High level 
radioactive waste and spent fuel management: Volume 2. Slate, 
$.C.; Kohout, R.; Suzuki, A. American Society of Mechanical 
Engineers, New York, NY (USA) (1989). DOE Contract W-7405- 
ENG-48. (CONF-891006-: Joint international waste management 
conference, Kyoto (Japan), 23-28 Oct 1989). 

This paper reviews the generic formulation of reactive geochemi- 
cal transport problems that may be associated with the design or 
characterization of a nuclear waste repository. A summary of the 
relevant physical and chemical transport phenomena is provided as 
a basis for developing suitable numerical models of these 
processes. Particular emphasis is devoted to numerical and com- 
putational aspects of simulating the movement of several reactive 


chemical components within a porous medium using a particle 
method. In addition, avenues for future theoretical and applied re- 
search are discussed in light of the various uncertainties that 
presently exist in solving these problems. 


38645 Preliminary radionuclide release calculations using 
the AREST-PNC code. Liebetrau, A.M. (Battelle, Pacific Northwest 
Labs., Richland, WA (US)); Engel, D.W.; McGrail, B.P.; Apted, 
M.J.; Sasaki, N.; Masuda, S. pp. 565-572 of High level radioactive 
waste and spent fuel management: Volume 2. Slate, S.C.; Kohout, 
R.; Suzuki, A. American Society of Mechanical Engineers, New 
York, NY (USA) (1989). (CONF-891006-—: Joint international waste 
management conference, Kyoto (Japan), 23-28 Oct 1989). 

This paper reports on an assessment of the waste package and 
near-field performance of a deep geologic reposttory for the perma- 
nent disposal of high-level nuclear wastes (HLW). The analytical 
repository source-term (AREST) computer code was modified to ac- 
commodate the borosilicate glass waste forms being considered by 
the Japanese. The effect of various containment failure-time distri- 
butions on release from the PNC conceptual waste package design 
for generic repository conditions was investigated with the modified 
computer code. Unlike the case with spent fuel, the distribution of 
containment failures over time did not significantly reduce the peak 
release of radionuclides from glass relative to limiting case re- 
leases where all containers are assumed to fail simultaneously. 


38646 Operation and maintenance of the new waste calcin- 
Ing facility. Waite, T.H. (Westinghouse Idaho Nuclear Co., Idaho 
National Engineering Lab., Idaho Falls, ID (US)). pp. 553-558 of 
High level radioactive waste and spent fuel management: Volume 
2. Slate, S.C.; Kohout, R.; Suzuki, A. American Society of Mechan- 
ical Engineers, New York, NY (USA) (1989). (CONF-891006—: 
Joint international waste management conference, Kyoto (Japan), 
23-28 Oct 1989). 

The new waste calcining facility (NWCF), located at the Idaho 
National Engineering Laboratory (INEL) in the United States is de- 
scribed. It processes high level liquid wastes into solids using a 
fluidized bed calcination process. Converting the liquids into solids 
reduces the waste volumes by a factor of 8 and allows easier and 
safer long term storage. The NWCF has successfully processed 
over 8.5 million liters (2-1/4 million gallons) of liquid wastes since 
the start of operations in September, 1982, and is projected to con- 
tinue processing wastes beyond the year 2000. 


38647 Gas flow in and out of a nuclear waste container. 
Zwahien, E.D.; Pigford, T.H.; Chambre, P.L.; Lee, W.W.L. Transac- 
tions of the American Nuclear Society (USA), 60: 109-110 (1989). 
(CONF-891103-: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

The flow is analyzed of gases out of and into high-level-waste 
container in the unsaturated tuff of Yucca Mountain. Containers are 
expected to fail eventually by localized cracks and penetrations. 
Even though the penetrations may be small, argon gas initially in 
the hot container can leak out. As the waste package cools, the 
pressure inside the container can become less than atmospheric, 
and air can leak in. Carbon-14 released from the hot fuel-cladding 
surface can leak out of penetrations, and air inleakage can mobi- 
lize additional '*C and other volatile radioactive species as it 
oxidizes the fuel cladding and the spent fuel. The flow of gas is an- 
alyzed for various penetration sizes occurring at 300 yr. 


38648 Isotopic effects on solubility-limited mass transfer. 
Isayama, Y.; Chambre, P.L.; Pigford, T.H.; Lee, W.W.L. Transac- 
tions of the American Nuclear Society (USA), 60: 110-112 (1989). 
(CONF-891103-: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

In previous theoretical analyses, solubility-limited mass transfer 
from waste solids applies if a species is at constant element con- 
centration in liquid at the waste surface. For an element with 
isotopes that decay appreciably during the time of interest, a solu- 
bility boundary condition results in a time-dependent boundary 
concentration of each isotope. In this paper the authors present 
new mass-transfer equations that include the effects of isotopic de- 
cay boundary conditions. To illustrate, the authors consider the 
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release of solubility-limited strontium, consisting of radioactive °°Sr 
and stable ®°Sr, from spent-fuel waste surrounded by porous rock. 


38649 Update on the Yucca Mountain project site character- 
ization program. Gertz, C.P. (Dept. of Energy, Las Vegas, NV 
(USA)). Transactions of the American Nuclear Society (USA), 60: 
112 (1989). (CONF-891103—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

As mandated by Congress in the amended Nuclear Waste Policy 
Act, Yucca Mountain, Nevada, is currently being studied by the U.S. 
Department of Energy (DOE) to determine if it is a suitable location 
for the nation’s first geologic repository for disposal of high-level ra- 
dioactive waste and spent nuclear fuel. While the site has attributes 
that suggest it may be suitable, DOE must spend the next 5 to 7 yr 
and up to $2 billion to find out if the site would be able to isolate 
radioactive materials for 10,000 yr. Site characterization studies are 
being conducted to determine the geologic, hydrologic, and envi- 
ronmental characteristics of the Yucca Mountain site. Information 
gathered during site characterization will be used to evaluate 
natural barriers at Yucca Mountain and provide design and perfor- 
mance information for assessing the waste isolation potential of the 
repository system. The DOE is planning to start construction of an 
underground laboratory in 1990 and to implement an extensive 
surtace-based study program. The next 5 to 7 yr of study will de- 
termine if Yucca Mountain can meet regulations for waste isolation 
and qualify for a U.S. Nuclear Regulatory Commission (NRC) 
license for repository construction and operation. This paper dis- 
cusses the progress made in 1989 and outlines the near-term 
plans for 1990 site characterization program (SCP) activities. It 
also discusses the several prerequisites for starting new site char- 
acterization activities and progress made to date in these areas. 


38650 An overview of the Oak Ridge National Laboratory 
waste-handling and packaging plant. Turner, D.W.; Stewart, 
R.S.; Moore, J.W. Transactions of the American Nuclear Society 
(USA), 60: 129-131 (1989). (CONF-891103—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The Waste-Handling and Packaging Plant (WHPP) has been pro- 
posed as a fiscal year (FY) 1993 capital line-item project to be built 
at the Oak Ridge National Laboratory (ORNL). The mission of this 
project is to retrieve, receive, repackage, certify, and ship remotely 
handled (RH) and special case transuranic (TRU) waste. Approxi- 
mately 90% of the inventory of RH TRU stored at U.S. Department 
of Energy (DOE) sites is stored at ORNL, and all of this waste re- 
quires repackaging before it can be shipped. The WHPP may also 
process TRU waste from other DOE sites, such as the Hanford, 
Washington, facilities; the Idaho National Engineering Laboratory; 
and the Argonne National Laboratory. The certified TRU waste 
would be shipped from WHPP to the Waste Isolation Pilot Plant 
(WIPP) located near Carlsbad, New Mexico. The WHPP has been 
proposed to provide processing, packaging, and certification to the 
waste acceptance criteria for WIPP. All waste-handling activities 
will be remotely operated in shielded hot cells. Figure 1 is a con- 
ceptual design sectional view of the WHPP. A key design feature 
is the large double-lid transfer system for transferring the solid 
waste into the process cell. The RH TRU waste will require a facil- 
ity qualified for alpha containment with shielding for gamma and 
neutron radiation doses up to 1500 rem/h. Waste will be loaded 
into inner containers, or liners, and then loaded into type A drums. 
The drums will be checked for contamination, decontaminated if 
necessary, and then certified as required. The certified packages 
will be loaded into type B shipping casks and shipped to WIPP. 


38651 Cesium removal from low-level liquid wastes with 
hexacyanoferrate(il) compounds. Campbell, D.O. (Oak Ridge 
National Lab., TN (USA)). Transactions of the American Nuclear 
Society (USA), 60: 131-132 (1989). (CONF-891103—: Winter meet- 
ing of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
Experimental studies are being carried out to develop improved 
methods for decontamination of both currently generated and 
stored low-level liquid wastes (LLLW) at Oak Ridge National Labo- 
ratory (ORNL). These waste streams include the high-volume, but 
very low level, process waste and a variety of waste concentrates 


that consist of a smaller volume of higher activity and high salt 
content. Management and final disposal of these wastes would be 
much simpler if the major radioactivity could be removed and con- 
centrated into a much smaller volume that could be dealt with 
separately. Inorganic ion-exchange processes are planned for fu- 
ture treatment of LLLW, and study is continuing to find superior 
processes. Recent work at ORNL confirms the reported selectivity 
of certain inorganic ion-exchange materials that have an extremely 
high affinity for particular elements. Several materials are known to 
be selective for cesium, and compounds containing transition metal 
hexacyanoferrate(Il) are unusually efficient for removing cesium 
from a variety of neutral and alkaline waste solutions. 


38652 The Waste Isolation Pilot Plant transportation system 
- dedicated to safety. Ward, T.; Daub, V.; McFadden, M.H. Trans- 
actions of the American Nuclear Society (USA), 60: 138-139 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The purpose of this paper is to describe the development by the 
U.S. Department of Energy (DOE) of a first-of-a-kind transportation 
system. The total transport package includes a specially designed 
trailer, lightweight tractor, and type B container. In the development 
effort, the DOE has been exceptionally sensitive to public concerns 
and the need for safety in the transport of transuranic (TRU) waste 
to the Waste Isolation Pilot Plant (WIPP) site. Measures taken in 
the development of the transport system exceed all existing re- 
quirements and, in the interest of public safety, incorporate all 
precautionary measures possible. 


38653 Technical and design update in the AUBE French 
low-level radioactive waste disposal facility. Marque, Y. Trans- 
actions of the American Nuclear Society (USA), 60: 140 (1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

Long-term industrial management of radioactive waste in France 
is carried out by the Agence Nationale pour la Gestion des 
Dechets Radioactifs (ANDRA). ANDRA is in charge of design, sit- 
ing, construction, and operation of disposal centers. The solution 
selected in France for the disposal of low- and medium-level, 
short-lived radioactive waste is near-surface disposal in the earth 
using the principle of multiple barriers, in accordance with national 
safety rules and regulations, and based on operating experience 
from the Centre de Stockage de la Manche. Since the center's 
start-up in 1969, 400,000 m> of waste have been disposed of. The 
French national program for waste management is proceeding with 
the construction of a second near-surface disposal, which is ex- 
pected to be operational in 1991. It is located in the department of 
AUBE (from which its name derives), 100 miles southeast of Paris. 
The paper describes the criteria for siting and design of the AUBE 
disposal facility, design of the AUBE facility disposal module, and 
comparison with North Carolina and Pennsylvania disposal facility 
designs. 


38654 Where is Texas now?. Alvarado, R.A. Transactions of 
the American Nuclear Society (USA), 60: 140-141 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

Since 1982, the Texas Low-Level Radioactive Waste Disposal 
Authority has been working to site, design, construct, and operate 
a facility for the disposal of all low-level radioactive waste gener- 
ated within the state. Since that time, the authority has generated 
and updated source term information and prepared several concep- 
tual designs, and on two occasions was on the verge of naming a 
prime site for the location of the disposal facility. During this time 
there have been lawsuits, legislative changes, and other factors 
that have contributed to the length of time which has passed with- 
out a disposal site being located and constructed. Beginning again 
in 1988 and continuing to date, the authority has aggressively pur- 
sued its goal of an operational facility by 1993. Since June 1988, 
the authority has been conducting a thorough evaluation of a pro- 
posed disposal site located in far west Texas near the community 
of Fort Hancock. These studies are almost complete and, based on 
the information developed over the past year, the authority staff will 


ERA Vol. 15,No.17 49 





recommend to the board of directors that the site be designated as 
required in the authority's enabling legislation so that an application 
for an operating license may be submitted. A preliminary design of 
the facility has been completed and evaluated with regard to its 
performance and its cost. The proposed disposal site is located in 
Hudspeth County, ~50 miles east of downtown El Paso, Texas. At 
present, the staff is confident of a 1993 start-up and is working 
with all interested parties to ensure that this occurs. 


38655 Low-level radioactive waste disposal technology de- 
velopment through a public process. Murphy, M.P.; Hysong, 
R.J.; Edwards, C.W. Transactions of the American Nuclear Society 
(USA), 60: 141-142 (1989). (CONF-891103-—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

When Pennsyivania’s legislature ratified the Appalachian States 
Low-Level Radioactive Waste Compact in 1985, the Commonwealth 
of Pennsylvania became the host state designee for the compact’s 
low-level radioactive waste (LLWR) disposal facility. Programs 
necessary for the establishment of this facility became the respon- 
sibility of the Department of Environmental Resources’ (DER), 
Bureau of Radiation Protection's, Division of Nuclear Safety (DNS). 
It was realized early in the process that the technical aspects of 
this program, while challenging, probably were not the largest ob- 
stacle to completing the facility on schedule. The largest obstacle 
was likely to be public acceptance. Recognizing this, the DNS set 
out to develop a program that would maximize public involvement 
in all aspects of site and facility development. To facilitate public in- 
volvement in the process, the DNS established a LLRW advisory 
committee and a strategy for holding public meetings throughout 
Pennsylvania. As a result of the significant public involvement gen- 
erated by these efforts, Pennsylvania passed, in February of 1988, 
one of the most stringent and technically demanding LLRW dis- 
posal laws in the nation. Hopefully, increased public confidence will 
reduce to a minimum public opposition to the facility. 


38656 Site selection and licensing issues - Califormia low- 
level radioactive waste disposal project. Grant, J.L.; Hanrahan, 
T.P. Transactions of the American Nuclear Society (USA), 60: 143 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The process of siting and licensing a low-level radioactive waste 
(LLRW) disposal site requires that potential sites and site designs 
with different favorable and unfavorable characteristics be evalu- 
ated. To facilitate the identification of potential sites in California, 
suitability criteria were developed based on federal regulations, U.S 
Nuclear Regulatory Commission guidance, and concerns identified 
by the Citizens Advisory Committee. These were then applied uni- 
formly to candidate sites at various levels during the site selection 
process. The criteria were chosen to provide a high level of 
confidence that the chosen potential sites could meet required per- 
formance objectives. This paper addresses the methods by which 
hydrologic aspects of site performance suitability were addressed 
during the site licensing program. 


38657 The impact of new technology on compact disposal 
costs. Arrowsmith, H.W.; Zidow, T.M. Transactions of the Ameri- 


can Nuclear Society (USA), 60: 147 (1989). (CONF-891103-: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

The cost of disposal of low-level waste (LLW) has increased dra- 
matically since the 1960s. In the ’60s waste was put into the 
ground for a fee of less than $1/#t® in truck-size quantities. Fees for 
the same burial services today begin in the $30/ft? range and in- 
crease rapidly from that level. Although the user fees associated 
with compacts will clearly exceed $100/f°, improved operating 
techniques by the generators will reduce the amount of waste pro- 
duced. Current estimates suggest this reduction will drive the 
per-cubic-foot cost of disposal over the $200 mark. Technology is 
the only solution to this predicament. While costs already incurred 
will contribute to the fixed portion of the base user fees, the means 
to minimize the variable portion of the fees in now at hand. This 
variable portion results from on-site processing costs, waste form 
stability enhancements, and ongoing disposal unit construction. 
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Technology exists to minimize volume through ultra compaction 
and selective incineration, greatly reducing the ongoing disposal 
unit construction requirements. Vitrification of incinerator residue 
provides waste form stability far in excess of that provided by con- 
crete overpacks. As overpacks represent the second largest 
material cost at an engineered barrier facility, the potential for cost 
savings is substantial. 


38658 The cost of low-level radwaste disposal in Texas. Al- 
varado, R.A. Transactions of the American Nuclear Society (USA), 
60: 147-149 (1989). (CONF-891103-—: Winter meeting of the Amer- 
ican Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

In early 1989, the Texas Low-Level Radioactive Waste Authority 
completed a preliminary design of a disposal facility for all of the 
low-level radioactive waste, including mixed waste, generated in 
Texas. The facility design calls for the use of modular concrete 
canisters for the disposal of low-gamma class A waste. High- 
gamma class A waste (<1 R/h on contact) and B and C waste will 
be disposed of in below-ground concrete vaults. Mixed waste 
would be disposed of in modular concrete canisters in a special 
unit designed to comply with the applicable regulations of the U.S. 
Environmental Protection Agency. As part of the design effort, an 
economic assessment was performed utilizing conventional current 
value methodology. The resulting cost on an average basis is 
approximately $100/ft®, assuming a constant 100,000 ft°/yr of dis- 
posed waste. 


38659 Modern econobabble: The disparate costs of risk re- 
duction. Schwarz, W.F. Transactions of the American Nuclear 
Society (USA), 60: 150-151 (1989). (CONF-891103—: Winter meet- 
ing of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The purpose of the work reported in this paper is to establish a 
perspective on the marginal costs of further risk reduction in 
low-level radioactive waste (LLRW) disposal. Estimates of cost- 
effectiveness in avoiding hypothetical health effects associated with 
LLRW disposal facilities are being examined. Actual radiation expo- 
sure to the general public from indoor radon is discussed in this 
paper and compared to maximum permissible exposures near 
LLRW disposal facilities. The disparities between what society is 
willing to pay to avoid health effects in these and other types of 
risk are compared. 


38660 Disposal of low-level mixed waste. Amir, S.J. Transac- 
tions of the American Nuclear Society (USA), 60: 151-153 (1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

Low-level radioactive mixed waste (LLRMW), which contains 
both radioactive and hazardous wastes, is now banned from shal- 
low land burial by federal and state regulations. At present, it can 
only be disposed of in a specially designed facility as outlined in a 
joint U.S. Nuclear Regulatory Commission and Environmental Pro- 
tection Agency guidance document. This facility consists of a 
double-linear leachate collection system (DLLS) with a 30-yr design 
life. The guidance document also allows alternate design proposals 
by a licensed applicant for their site-specific needs. Taking advan- 
tage of this clause, Westinghouse Hanford Company has designed 
and fabricated a Hanford alternate liner leachate (HALL) system for 
the disposal of LLRMW. This design meets and exceeds all the re- 
quirements stipulated in the state and federal regulations and has 
many advantages over the DLLS. 


38661 Projections of spent-fuel discharges from domestic 
nuclear power plants. Liggett, W. Transactions of the American 
Nuclear Society (USA), 60: 154-155 (1989). (CONF-891103—: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

The Nuclear and Alternate Fuels Division of the U.S. Department 
of Energy’s (DOE’s) Energy Information Administration (EIA) has 
the responsibility to prepare projections of discharges of spent fuel 
from nuclear reactors in the United States for the DOE's Office of 
Civilian Radioactive Waste Management. These projections are 





used to estimate the long-term need for waste repositories, for de- 
veloping a transportation plan for shipment of the spent fuel to a 
permanent storage site, and for determining the adequacy of the 
utility fees for constructing and maintaining the storage site. These 
projections are developed as part of a broader EIA mission of esti- 
mating the fuel cycle requirements, which include projections of the 
annual requirements for uranium concentrate (U3Og) and enrich- 
ment services, as well as annual discharges of spent fuel in the 
United States and other countries in the world. The paper displays 
projected spent-fuel discharges through the year 2020 for the three 
different scenarios, actual equilibrium burnup values for BWRs and 
PWRs for the years 1972 through 1988, and projected values 
through 2020. Projected discharge burnup shows a smooth and 
continuous increase up to about the year 2000 where it remains 
relatively constant through 2020. 


38662 WASTES-ll, a logistics simulation tool for assessing 
system performance of the commercial nuclear waste manage- 
ment system. Shay, M.R.; Ouderkirk, S.J. Transactions of the 
American Nuclear Society (USA), 60: 155-156 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

The simulation of the movement of spent nuclear fuel within the 
commercial waste management system is a necessary precursor to 
evaluating the performance of any proposed configuration of a 
commercial waste management system (CWMS). The waste sys- 
tem transport and economic simulation (WASTES) model simulates 
the movement and storage of spent fuel from the time it is dis- 
charged into individual reactor pools to the time it is placed in a 
mined geologic repository. The original development of the 
WASTES model was jointly sponsored by the Monitored Retriev- 
able Storage (MRS) Program Office at Pacific Northwest 
Laboratory (PNL) and the Transportation Technology Center at 
Sandia National Laboratories. Enhancements to the WASTES 
model that resulted in the development of the WASTES-Il model 
were sponsored by both the MRS program at PNL (for use in ana- 
lyzing the effects of various policy decisions, waste system logistics 
considerations, and facility operating schedules) and the PNL Nu- 
clear Waste Fund Analysis program [to provide transportation 
economics for the U.S. Department of Energy’s (DOE’s) Total Sys- 
tem Life-Cycle cost (TSLCC) analysis program]. The model was 
designed to provide detailed analyses that were beyond the capa- 
bilities of other available models. WASTES uses discrete event 
simulation techniques to model the generation of commercial spent 
nuclear fuel, the buildup of spent-fuel inventories within the system, 
and the movement of spent fuel throughout the system. 


38663 Repository simulation system (REPSIMS) for design 
analyses. Griesmeyer, J.M.; Dennis, A.W. Transactions of the 
American Nuclear Society (USA), 60: 157 (1989). (CONF- 
891103-—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

The Repository Simulation System (REPSIMS) combines graphic 
programming and interactive simulation to facilitate early identifica- 
tion of acceptable design concepts for a nuclear waste repository. 
REPSIMS is an object-oriented, menu-driven, versatile computer 
modeling system that allows the facility designer to create visual 
models of proposed facilities, graphically define operations, and us- 
ing simulation analyses, determine the efficiencies of proposed 
designs and their operations. Hierarchical representations of both 
physical facilities and operations allow REPSIMS to be used early 
in the evaluation of conceptual designs as well as for the analysis 
of mature designs. High-level models of conceptual designs can be 
used to identify critical facility layout and operation issues. These 
preliminary models can then be refined to investigate those issues 
and to incorporate additional information as it becomes available. 
REPSIMS thus supports the typical top-down design process in 
which general specifications for major systems and operations are 
successively refined as the design progresses. REPSIMS has been 
used to determine the impact of using robotic, manual contact, or 
master/slave operations on cask turnaround times, throughput, and 
equipment utilization, and to investigate the impact of the ratio be- 
tween truck and rail shipments to the repository. An analysis of 


alternative designs for the waste-handling building at Yucca Moun- 
tain has begun. 


38664 System engineering in the Nuclear Regulatory Com- 
mission licensing process: Program architecture process and 
structure. Romine, D.T. Transactions of the American Nuclear So- 
ciety (USA), 60: 159-160 (1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

In October 1987, the U.S. Nuclear Reg Commission 
(NRC) established the Center for Nuclear Waste Regulatory Analy- 
ses at Southwest Research Institute in San Antonio, Texas. The 
overall mission of the center is to provide a sustained level of high- 
quality research and technical assistance in support of NRC 
regulatory responsibilities under the Nuclear Waste Policy Act 
(NWPA). A key part of that mission is to assist the NRC in the de- 
velopment of the program architecture - the systems approach to 
regulatory analysis for the NRC high-level waste repository licens- 
ing process - and the development and implementation of the 
computer-based Program Architecture Support System (PASS). 
This paper describes the concept of program architecture, summa- 
rizes the process and basic structure of the PASS relational data 
base, and describes the applications of the system. 


38665 The Office of Civilian Radioactive Waste Management 
(OCRWM) systems integration modeling system. Williams, J.R.; 
Vogel, L.W. Transactions of the American Nuclear Society (USA), 
60: 161-162 (1989). (CONF-891103—: Winter meeting of the Amer- 
ican Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The Office of Civilian Radioactive Waste Management's 
(OCRWM’s) Systems Integration Branch is responsible for assess- 
ing the benefits and performance of the Federal Waste 
Management System’s (FWMS'’s) configurations and operating 
strategies from a systemwide perspective. To effectively and effi- 
ciently perform these assessments, a systems analysis capability 
was developed. That capability, called the Systems Integration 
Modeling System (SIMS), is a fully integrated decision-support tool 
designed to analyze alternative FWMS configurations and operat- 
ing strategies. SIMS can also be used as an integral part of the 
design process for individual system components, such as trans- 
portation, monitored retrievable storage, and the repository. SIMS 
consists of several parts, including models and data bases, which 
operate either individually or collectively to provide consistent, inte- 
grated analyses. 


38666 Modeling the nuclear waste stream for the Depart- 
ment of Energy. Andress, D.; McLeod, N.B.; Joy, DS. 
Transactions of the American Nuclear Society (USA), 60: 162-163 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The Nuclear Waste Policy Act (NWPA) of 1982 established the 
framework for the management and ultimate disposal of domestic 
radioactive waste. Pursuant to NWPA, Congress established the 
Office of Civilian Radioactive Waste Management (OCRW™M) within 
the U.S. Department of Energy to execute the responsibility as- 
signed to the government. The Systems Integration Branch within 
OCRWM, which is responsible for strategic planning, has devel- 
oped a comprehensive systems analysis modeling capability for 
analyzing alternative configurations of the Federal Waste Manage- 
ment System. The waste stream analysis (WSA) model, which is a 
key model in this system, is used to analyze all design and opera- 
tional issues affected by the timing and characteristics of the 
nuclear waste stream. The main applications of WSA are to sup- 
port cask and waste package design, systems design and analysis, 
inventory management, and contract-related issues. 


38667 The systems integration operations/logistics model 
as a decision-support tool. Miller, C.; Vogel, L.W.; Joy, D.S. 
Transactions of the American Nuclear Society (USA), 60: 163 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Congress has enacted legislation specifying Yucca Mountain, 
Nevada, for characterization as the candidate site for the disposal 
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of spent fuel and high-level wastes and has authorized a monitored 
retrievable storage (MRS) facility if one is warranted. Nevertheless, 
the exact configuration of the facilities making up the Federal 
Waste Management System (FWMS) was not specified. This has 
left the Office of Civilian Radioactive Waste Management 
(OCRW\W) the responsibility for assuring the design of a safe and 
reliable disposal system. In order to assist in the analysis of poten- 
tial configuration alternatives, operating strategies, and other 
factors for the FWMS and its various elements, a decision-support 
tool known as the systems integration operations/logistics model 
(SOLMOD) was developed. SOLMOD is a discrete event simula- 
tion model that emulates the movement and interaction of 
equipment and radioactive waste as it is processed through the 
FWMS - from pickup at reactor pools to emplacement. The model 
can be used to measure the impacts of different operating sched- 
ules and rules, system configurations, and equipment and other 
resource availabilities on the performance of processes comprising 
the FWMS and how these factors combine to determine overall 
system performance. SOLMOD can assist in identifying bottlenecks 
and can be used to assess capacity utilization of specific equip- 
ment and staff as well as overall system resilience. 


38668 CHEMADD, a computer program to make up feed ma- 
terial for the nuclear waste vitrification process. Arakali, V.S. 
Transactions of the American Nuclear Society (USA), 60: 166-167 
(1989). (CONF-891103-: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Incorporating the West Valley high-level nuclear wastes in 
borosilicate glass for disposal requires several steps that must be 
performed precisely and efficiently. One of the major steps is 
blending the wastes with glass-forming chemicals prior to fusion in 
a ceramic melter. The process involves transferring a controlled 
quantity of waste slurry into a feed makeup tank, sampling this 
slurry and performing a chemical analysis to derive the amount of 
oxides that will be produced from the slurry, and adding the appro- 
priate amounts of glass-forming and shim chemicals. These added 
materials, which exist as hydroxides, nitrates, carbonates, and ox- 
ide forms, can be sources for several of the desired chemicals 
when the impurities are included. A computer program, CHEMADD, 
has been developed to calculate the amount of chemicals to be 
added to the feed tank to satisfy these requirements on a routine 
basis. The program has been written in FORTRAN and uses a 
forms management software package on a VAX 8350 machine. 


38669 Start-up of commercial high-level waste vitrification 
facilities at La Hague. Regnault, H.; Alexandre, D.; Saverot, P. 
Transactions of the American Nuclear Society (USA), 60: 168 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Vitrification of high-level wastes has now entered an industrial 
phase. The new R7 and 77 vitrification facilities at La Hague inte- 
grate the latest technological innovations from a 30-yr program, 
which has demonstrated the safety, reliability, ease of operations, 
and maintenance of the AVM (Marcoule vitrification plant) process. 
The two vitrification facilities, R7 and T7, with a combined glass 
production capacity of 180 kg/h, will vitrify fission product solutions, 
dissolution fines, and sodium-rich solutions from the new UP2-800 
and UPS reprocessing plants at La Hague (combined throughput 
capacity of 1600 tonne U/yr). The main process components (e.g., 
the calciner and the melter) have been scaled up, the layout has 
been modified to enhance the overall availability of each vitrifica- 
tion line, and the maintenance technologies and control system 
architecture have been based on new developments for the UP3 
reprocessing plant. Radioactive start-up of the R7 vitrification facil- 
ity occurred on June 12, 1989. On June 20, 1989, nine glass 
canisters were produced under very good operating conditions. 
The second facility, T7, now undergoing cold testing, will be com- 
missioned in early 1991. 


38670 High-level waste acceptance in France. Saverot, P.; 
Bastien-Thiry, H.; Boudier, G. Transactions of the American Nuclear 
Society (USA), 60: 168 (1989). (CONF-891103-: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
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In France, where spent nuclear fuel from French and foreign re- 
actors is routinely reprocessed at the COGEMA La Hague plant, 
vitrified high-level waste has been the subject of an extensive and 
lengthy waste acceptance process to demonstrate the quality of the 
final glass product (despite predictable variations in waste stream 
composition and processing conditions) and its acceptability for fi- 
nal disposal. This demonstration is needed to be made not only to 
the regulatory bodies in France, but also for all those countries that 
reprocess their spent fuel at La Hague as well. These studies 
carried out to demonstrate the quality of the glass have been per- 
formed. The studies defined the optimal values and permissible 
limits of virtually all operating parameters to obtain a top-quality 
glass product and confirmed the flexibility of the process. Particular 
emphasis has been placed on the development of process/product 
control models to provide the operational envelope required for an 
acceptable product, to assure quality control of the glass as well as 
verify acceptance of the glasses without product sampling. In addi- 
tion to control and verification of the glass product, qualification 
and testing of the design of the canister, of the welding equipment, 
and of the noncontamination monitoring robot were all essential 
milestones in the Acceptance and Qualification Program. 


38671 New capability for isotopic mass tracking in pyropro- 
cess simulation. Liaw, J.R.; Ackerman, J.P. Transactions of the 
American Nuclear Society (USA), 60: 169-170 (1989). (CONF- 
891103-—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

In support of the Integral Fast Reactor fuel recycle demonstration 
project at Argonne’s Hot Fuel Examination Facility-South (HFEF/S) 
facility, a new computational code package called PYRO has been 
developed. The basic PYRO code (version 1-1) models the atomic 
mass flows and phase compositions in the electrorefiner (pyro- 
chemical reprocessing vessel). It has been extended in version 1-2 
to include tracking of ~800 isotopic masses, their radioactive de- 
cay, and related phenomena. in a demonstration simulation, the 
processing of 24 batches of spent Experimental Breeder Reactor 
I(EBR-Il) U-10% Zr driver fuel (burnup ~8%) containing 20 kg of 
uranium per batch was modeled. 


38672 State oversight review of Waste Isolation Pilot Plant 
radiation protection and measurement programs. Channell, J.K. 
Transactions of the American Nuclear Society (USA), 60: 131 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The Environmental Evaluation Group (EEG), an interdisciplinary 
organization attached to the New Mexico Institute of Mining and 
Technology, has been providing an independent scientific oversight 
of the Waste Isolation Pilot Plant WIPP project since 1978. Evalua- 
tions cover all aspects of the project that have potential radiological 
health and safety considerations. During the early years, most of 
the review emphasis was on site suitability and involved heavy em- 
phasis on the disciplines of geology and hydrogeology. During the 
middie years, the amount of emphasis on facility design, waste 
characterization, waste transportation package development, and 
quality assurance increased. Now, as final preparations are being 
made for the receipt of radioactive wastes, EEG is heavily involved 
in evaluating on-site health physics programs and radiation- 
measurement systems. Also, EEG is conducting an independent 
environmental radiation-monitoring program. 


38673 In-drum vitrification of transuranic waste sludge 
using microwave energy. Petersen, R.D.; Johnson, A.J. Transac- 
tions of the American Nuclear Society (USA), 60: 132-133 (1989). 
(CONF-891103-—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

Microwave vitrification of transuranic (TRU) waste at the Rocky 
Flats nuclear weapons plant is being tested using actual TRU 
waste in a bench-scale system and simulated waste in a pilot sys- 
tem. In 1987, bench-scale testing was completed to determine the 
effectiveness of in-drum microwave vitrification of simulated precipi- 
tation sludge. The equipment used in the bench tests included a 
6-kW, 2.45-GHz microwave generator, aluminum cavity, turntable, 
infrared (IR) thermometer, and screw feeder. Results similar to 





those achieved in bench-scale testing are reproducible using a 
915-MHz microwave system in solidifying simulated TRU sludge. 
Nine samples have been processed to date. Also, preliminary re- 
sults using actual TRU waste indicate that the actual waste will 
behave in a similar way to the surrogate waste used in the 2.45- 
GHz system. Work is ongoing to complete the TRU waste tests. 


38674 Radioactive mixed-waste management issues at De- 
partment of Energy defense installations. Eisenhower, B.M.; 
Mezga, L.J. Transactions of the American Nuclear Society (USA), 
60: 134-135 (1989). (CONF-891103—: Winter meeting of the Amer- 
ican Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The U.S. Department of Energy-Defense Programs (DOE-DP) 
operate 16 major installations located throughout the country. 
These facilities generate approximately ~4.7 x 10° m® of radioac- 
tive mixed wastes from research, development, demonstrations, 
and production activities each year. Stored inventories represent 
significant volumes as well. Under the current regulatory frame- 
work, radioactive mixed wastes are under the joint jurisdiction of 
the DOE (the radioactive component) and the EPA (the hazardous 
component) and, as such, are regulated by both agencies. The un- 
availability of permitted treatment and/or disposal facilities has 
forced the DOE installations into a storage mode of operation. The 
paper provides an overview of the current situation including gener- 
ating processes and waste characteristics, treatment and disposal 
technologies, and directions of future radioactive mixed-waste man- 
agement activities. 


38675 An overview of operations at the Waste Isolation Pilot 
Plant. Tillman, J.B. Transactions of the American Nuclear Society 
(USA), 60: 135-137 (1989). (CONF-891103—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The Waste Isolation Pilot Plant (WIPP) is a research and devel- 
opment project of the U.S. Department of Energy (DOE) that is 
designed for storage of contact-handied (CH) and remotely han- 
died (RH) transuranic (TRU) waste generated by U.S. defense 
activities. The WIPP maior facility construction is complete, as are 
major preoperational audits, checkouts, and demonstrations. Dur- 
ing the initial 5-yr WIPP pilot phase, CH and RH TRU waste will be 
stored in a fully retrievable mode. In the next phase, involving full- 
scale operations, TRU waste will be emplaced in a permanent 
disposal configuration. Several major institutional issues will require 
resolution prior to the commencement of the initial pilot pliant 
phase. WIPP mission, objectives, management and accomplish- 
ments are presented. Unresolved issues regarding initiation of the 
WIPP disposal phase are also discussed. 


38676 An overview of the Hanford site waste cleanup. Mer- 
rick, D.L. Transactions of the American Nuclear Society (USA), 60: 
137-138 (1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

This paper presents an overview of the strategy and plans for 
the cleanup of the Hanford site, a 1500-km? federal nuclear facility 
in southcentral- Washington State. The cleanup includes (a) waste 
management actions leading to the disposal of radioactive and 
hazardous wastes, (b) remedial actions to past practice units, and 
(c) the decontamination and decommissioning (D&D) of surplus fa- 
cilities. Although some disposal actions have been initiated, the 
major emphasis at this time is on the technology required to 
implement cleanup in compliance with existing and anticipated reg- 
ulations. The driving force for many of the activities described in 
this paper is an agreement that was executed on May 15, 1989, by 
the U.S. Department of Energy (DOE), the U.S. Environmental Pro- 
tection Agency, and the Washington State Department of Ecology. 
This agreement, known as the Hanford Federal Facility Agreement 
and Consent Order, addresses the actions required to comply with 
existing environmental laws and regulations and to accomplish an 
aggressive cleanup program. It also identifies key milestones for 
cleanup activities. 


38677 The Waste Isolation Pilot Plant no-migration variance 
petition. Lukow, T.; Kehrman, B. Transactions of the American Nu- 
clear Society (USA), 60: 139 (1989). (CONF-891103—: Winter 
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meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San .Francisco, CA (USA), 26-30 Nov 
1989). 

The Waste Isolation Pilot Plant (WIPP) has been built to be a 
mined geologic repository for transuranic (TRU) waste generated 
by the defense programs of the U.S. government. This waste gen- 
erally consists of rags, clothing, laboratory equipment, and other 
items that are contaminated with TRU elements in excess of 100 
nCi/g. Construction of the WIPP facility is essentially complete, and 
the plant is undergoing final checkout and startup in anticipation of 
beginning a series of experimental evaluations aimed at gathering 
data and operating experience. One significant conclusion that will 
come out of these experiments is whether or not it is necessary to 
treat these wastes prior to disposal. One issue associated with the 
lack of treatment technology and capacity for these wastes is re- 
lated to compliance with the Resource Conservation and Recovery 
Act (RCRA) and involve those radioactive wastes that are cocon- 
taminated with hazardous wastes. These so-called radioactive 
mixed wastes are subject to dual regulation under the Atomic En- 
ergy Act and RCRA. In specifying the concept of no disposal of 
untreated hazardous waste, Congress included language in the 
statute that allows disposal if the operator can demonstrate that 
the water will not migrate from the disposal unit for as long as the 
wastes are hazardous. This demonstration is submitted to the ad- 
ministrator of the EPA in the form of a petition, referred to as a 
no-migration variance petition. The WIPP no-migration variance pe- 
tition was submitted to the EPA in March of 1989. 


38678 Technical responsibilities in low-level waste disposal. 
Murray, R.L.; Walker, C.K. Transactions of the American Nuclear 
Society (USA), 60: 142-143 (1989). (CONF-891103—: Winter meet- 
ing of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

North Carolina will be the host state for a low-level radioactive 
waste (LLRW) disposal facility serving the Southeast Compact for 
20 yr beginning in 1993. Primary responsibility for the project rests 
with the North Carolina Low-Level Radioactive Waste Management 
Authority, a citizen board. The North Carolina project embodies a 
unique combination of factors that places the authority in a position 
to exercise technical leadership in the LLRW disposal field. First, 
the Southeast Compact is the largest in the United States in terms 
of area, population, and waste generation. second, it is in a humid 
rather than an arid region. Third, the citizens of the state are 
intensely interested in preserving life style, environment, and at- 
tractiveness of the region to tourists and are especially sensitive to 
the presence of waste facilities of any kind. Finally, disposal rules 
set by the Radiation Protection Commission and enforced by the 
Radiation Protection Section are stricter than the U.S. Nuclear 
Regulatory Commission’s 10CFR61. These four factors support the 
authority's belief that development of the facility cannot be based 
solely on engineering and economics, but that social factors, in- 
cluding perceptions of human risk, concerns for the environment, 
and opinions about the desirability of hosting a facility, should be 
integral to the project. This philosophy guides the project’s many 
technical aspects, including site selection, site characterization, 
technology selection and facility design, performance assessment 
modeling, and waste reduction policies. Each aspect presents its 
own unique problems. 


38679 Future costs of low-level radioactive waste disposal. 
Scoville, J.J. Transactions of the American Nuclear Society (USA), 
60: 150 (1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

US Ecology is in the forefront of the development of future low- 
level radioactive waste (LLRW) disposal facilities with its current 
projects in California and Nebraska. As the site characterization 
work proceeds and engineering efforts become refined, new cost 
estimates are made that can be used to predict a major compo- 
nent of future disposal costs. The unknown portion of disposal 
costs is related to estimates of the total waste volume using the 
facility and a not-insignificant component made up of community in- 
centive programs, state fees, and as yet undetermined states 
taxes. Foremost in the lessons learned experience by US Ecology 
is the absolutely essential participation by the local public if siting 
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is to take place. Most of the siting efforts under way today have 
recognized the need to investigate, or characterize several sites. In 
order to provide public confidence in, and political acceptability to, 
the process of developing new sites, extensive safety and environ- 
mental reviews are necessary. As the public demands more in 
what they perceive as being safety in the facility, the construction 
costs skyrocket. The most productive area to explore in an effort to 
mitigate the very high disposal costs being projected must be, 
therefore, in the area of striving toward fewer disposal facilities to 
serve the nation’s waste generation. 


38680 Models developed for the Total System Life Cycle 
Cost Analysis. Leiter, A.J; Wowak, W.E. Transactions of the 
American Nuclear Society (USA), 60: 158-159 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

Since the passage of the Nuclear Waste Policy Act of 1982, the 
U.S. Department of Energy (DOE) has published an annual study 
of the costs for the radioactive waste disposal program adminis- 
tered by the Office of Civilian Radioactive Waste Management 
(OCRW\w). This annual study, referred to as the Total System Life- 
Cycle Cost (TSLCC) analysis, establishes the long-term financial 
plan for the OCRWM program and reflects as closely as possible 
the most current plants and policies of the program. To perform 
this study, the OCRWM has developed an integrated set of com- 
puter models that provide the rigor, flexibility, and accountability 
required in establishing this financial plan. This paper summarizes 
the models used in the most recent TSLCC analysis and describes 
how the models have been applied in a variety of studies to pro- 
vide an analytical basis supporting DOE decision making. 


38681 A systems engineering cost analysis capability for 
assessing nuclear waste management system cost perfor- 
mance. Shay, M.R. Transactions of the American Nuclear Society 
(USA), 60: 163-164 (1989). (CONF-891103—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

A system engineering cost analysis (SECA) capability has been 
developed by the System Integration Branch of the Office of Civil- 
ian Radioactive Waste Management for use in assessing the cost 
performance of alternative waste management system configura- 
tions. The SECA capability is designed to provide rapid cost 
estimates of the waste management system for a given operational 
scenario and to permit aggregate or detailed cost comparisons for 
alternative waste system configurations. This capability may be 
used as an integral part of the Systems Integration Modeling Sys- 
tem (SIMS) or, with appropriate input defining a scenario, as a 
separate cost analysis model. 


38682 Status of dry storage of spent nuclear fuel. Colton, 
J.P. Transactions of the American Nuclear Society (USA), 60: 
241-242 (Nov 1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
Spent-fuel storage has been identified as the key element of 
spent-fuel management. Over 45,000 t of spent water reactor fuel 
has been discharged worldwide, of which only ~7% has been 
reprocessed. Estimates by the Organization for Economic Coopera- 
tion and Development and the International Atomic Energy Agency 
(IAEA) indicate that thie amount of spent fuel being generated will 
increase significantly. About 200,000 t of heavy metal of spent fuel 
could be accumulated by the year 2000. Many countries are in- 
volved in the development of new ways, including dry storage, for 
handling and storing the spent fuel. These new technologies re- 
quire new reviews and perhaps new approaches for domestic and 
international safeguards. The IAEA has been involved in surveying 
worldwide experience related to the storage of spent fuel. This pa- 
per summarizes the efforts of an international working group to 
survey the experience with dry storage and related innovations that 
might have an impact on safeguarding procedures in the future. 


38683 Processing transuranium isotopes: Waste characteri- 
zation and implications for process improvements. Collins, 
E.D. (Oak Ridge National Lab., TN (USA)); Bigelow, J.E.; King, 
L.J. Transactions of the American Nuclear Society (USA), 60: 
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277-279 (Nov 1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Liquid, gaseous, and solid wastes generated by processing 
transuranium elements were characterized to determine improve- 
ments needed to minimize waste volumes and simplify treatment 
and disposal. Most of the western world’s supply of ?*°Bk, 7Cf, 
253Es, and 25’Fm is produced in the U.S. Department of Energy's 
Transuranium Element Processing Program at Oak Ridge National 
laboratory (ORNL). This program utilizes the High Flux Isotope Re- 
actor (HFIR) and the Radiochemical Engineering Development 
Center (REDC). Aluminum-clad targets containing ~10 g of *4#Pu 
or americium and curium, as an oxide-aluminum cermet, are irradi- 
ated in HFIR and processed in the REDC to recover transuranium 
elements and fabricate new targets. Typically, a group of ~13 tar- 
gets is processed in a campaign that is begun ~3 weeks after 
discharge from HFIR. The steps used to process irradiated targets 
are described. Characteristics of liquid wastes from a typical cam- 
paign are summarized. Characterization of wastes was necessary 
to identify and prioritize process improvements that offer significant 
potential to minimize volumes and simplify treatment and disposal. 


38684 TRU [transuranic] population control by sorting 
waste at the source. Harlan, R.A.; Green, B.E. Transactions of 
the American Nuclear Society (USA), 60: 280 (Nov 1989). 
(CONF-891103-—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

Sorting waste at the source (SWATS) of its generation is under 
investigation at the Rocky Flats plant as a method to decrease the 
traction of transuranic (TRU) waste in the plant waste population. 
Low-level waste (LLW) is defined to have <100 nCi of alpha- 
particle emissions per gram of waste, and TRU waste is at or 
above that level. The LLW definition implies detectability of slightly 
<1 mg of plutonium per kilogram of waste. The goal of this work is 
to develop and test instruments that are capable of distinguishing 
LLW from TRU waste at the package or bagout stage. To meet the 
sorting challenge, and to better quantify the LLW fraction, the 
authors built a prototype gamma-ray counter with three plastic scin- 
tillators, each 305 mm wide x 915 mm long x 51 mm thick. While 
the authors anticipate a favorable benefit-to-cost ratio from waste 
sorting, its noted that today’s environmental laws and regulations 
provide powerful incentives to minimize all wastes, particularly the 
more radioactive and hazardous varieties. Economics may become 
less influential compared to the ability to characterize, certify, and 
otherwise comply with applicable laws and regulations with state- 
of-the-art technical ability. It is believed that instruments similar to 
these could be especially useful if they were designed into any 
new facilities built in the future. 


38685 Nondestructive analyses of TRU [transuranic] waste 
and processes at the Savannah River Site. Gibbs, A.; Kuhns, 
J.D. Transactions of the American Nuclear Society (USA), 60: 
280-281 (Nov 1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Transuranic (TRU) waste has always been surveyed at the Sa- 
vannah River site (SRS), but the analyses have become 
increasingly sophisticated as the technology of nondestructive anal- 
ysis (NDA) has improved. A brief history of the past measurements 
is presented, as well as the current status, planned improvements 
in the waste analyses, and the problems that still occur in such 
measurement systems. The NDA analyses for TRU processing 
have traditionally been limited to material accountability and safe- 
guard measurements. These have been extensively discussed in 
the literature, particularly the development of the NDA equipment 
for the new special recovery facility, which is a joint undertaking of 
Los Alamos National Laboratory (LANL), Mound Laboratory, and 
SRS. Much less discussed are some of the devices used over the 
years to solve particular problems, such as homogeneous mixing 
of neptunium and aluminum. The less-than-perfect world of pro- 
cess measurements and the attendant problems awaiting solutions 
are discussed. 


38686 A safeguards program for implementing Department 
of Energy requirements. Erkkila, B.H. (Los Alamos National Lab., 





NM (USA)). Transactions of the American Nuclear Society (USA), 
60: 283 (Nov 1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The U.S. Department of Energy (DOE) issued a new materials 
control and accountability (MC&A) order 5633.3 in February of 
1988. This order contains all of the requirements for an effective 
MC8&A (safeguards) program for facilities that control and account 
for nuclear materials in their operations. All contractors were ex- 
pected to come into compliance with the order by April 30, 1989, 
or obtain approval for exceptions and/or extensions. The order also 
contains various performance requirements that are not in effect 
until the DOE issues the guidelines to the performance require- 
ments. After evaluations were completed in February 1989, it was 
determined there were several deficiencies in the Los Alamos Na- 
tional Laboratory's (LANL’s) safeguards program. Documentation of 
policy and procedures needed correction before LANL could be in 
compliance with the new MC&A order. Differences between the old 
and new orders were addressed. After this determination, action 
teams were established to corrected LANL’s safeguards program. 
Compliance with the DOE requirements was the goal of this activ- 
ity. The accomplishments of the action teams are the subject of 
this paper. 
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Refer also to citation(s) 38637, 38688, 38689, 39066, 39067, 39733 
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Refer also to citation(s) 38563, 38564, 38577, 38637, 38956, 
38960, 38961, 38962, 38963, 38964, 38965, 38969, 38970, 39048, 
39066, 39067, 39442, 39733 


38687 (CONF-900210-48) Tabletop exercises: Cooperative 
training for transportation incidents. Walker, J.A.; Ruberg, G.E. 
Virginia Polytechnic Inst. and State Univ., Blacksburg, VA (USA). 
Management Systems Labs. [1990]. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract FG02-88DP48058. From Waste 
management ‘90: working towards a cleaner environment: waste 
processing, transportation, storage and disposal, technical pro- 
grams and public education; Tucson, AZ (USA); 25 Feb - 1 mar 
1990. Order Number DE90013220. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Responding to transportation incidents frequently involves the 
cooperative efforts of local, state, and federal officials. Rarely do 
they get the opportunity to work together before the stress and 
strain of a real incident. Tabletop exercises provide part of the so- 
lution. They are an effective method for cooperative training of 
emergency managers and responders for transportation accidents. 
Tabletop exercises assemble the right people together and men- 
tally simulate a problem that requires their collective response to 
mitigate. They don’t require the high resource and budget costs of 
full-scale exercises. We've worked with emergency managers and 
responders at all levels. We understand the usefulness of tabletops 
and how to design them to fit specific applications. Our paper 
addresses why tabletops are particularly suited to the special prob- 
lems of training people for transportation incidents and gives 
“how-to” guidance in the form of checklists for preparing and con- 
ducting tabletops. 5 refs., 1 fig. 


38688 (DOE/EH—-0140-Vol.1) Tiger Team assessment of the 
Brookhaven National Laboratory: Volume 1. USDOE Assistant 
Secretary for Environment, Safety and Health, Washington, DC 
(USA). Jun 1990. 359p. Sponsored by U.S. DOE Environment 
Health & Safety. Order Number DE90013605. Available from NTIS, 
PC A16/MF A01 - OSTI; GPO Dep. 

This report documents the results of the Department of Energy's 
(DOE's) Tiger Team Assessment conducted at Brookhaven Na- 
tional Laboratory (BNL) in Upton, New York, between March 26 
and April 27, 1990. The BNL is a multiprogram laboratory operated 
by the Associated Universities, Inc., (AUI) for DOE. The purpose of 
the assessment was to provide the status of environment, safety, 
and health (ES&H) programs at the Laboratory. The scope of the 
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assessment included a review of management systems and oper- 
ating procedures and records; observations of facility operations; 
and interviews at the facilities. Subteams in four areas performed 
the review: ES&H, Occupational Safety and Health, and Manage- 
ment and Organization. The assessment was comprehensive, 
covering all areas of ES&H activities and waste management oper- 
ations. Compliance with applicable Federal, State, and local 
regulations; applicable DOE Orders; and internal BNL requirements 
was assessed. In addition, the assessment included an evaluation 


of the adequacy and effectiveness of the DOE and the site 
contractor, Associated Universities, Inc. (AUI), management, orga- 
nization, and administration of the ES&H programs at BNL. 


38689  (DOE/EH-0140-Vol.2) Tiger Team assessment of the 
Brookhaven National Laboratory: Volume 2, Appendices. US- 
DOE Assistant Secretary for Environment, Safety and Health, 
Washington, DC (USA). Jun 1990. 656p. Sponsored by U.S. DOE 
Environment Health & Safety. Order Number DE90013588. Avail- 
able from NTIS, PC A99/MF A01 - OSTI; GPO Dep. 

This report documents the results of the Department of Energy’s 
(DOE's) Tiger Team Assessment conducted at Brookhaven Na- 
tional Laboratory (BNL) in Upton, New York, between March 26 
and April 27, 1990. The BNL is a multiprogram laboratory operated 
by the Associated Universities, Inc., (AUI) for DOE. The purpose of 
the assessment was to provide the status of environment, safety, 
and health (ES&H) programs at the laboratory. The scope of the 
assessment included a review of management systems and oper- 
ating procedures and records; observations of facility operations; 
and interviews at the facilities. Subteams in four areas performed 
the review: ES&H, Occupational Safety and Health, and Manage- 
ment and Organization. The assessment was comprehensive, 
covering all areas of ES&H activities and waste management oper- 
ations. Compliance with applicable Federal, State, and local 
regulations; applicable DOE Orders; and internal BNL requirements 
was assessed. In addition, the assessment included an evaluation 
of the adequacy and effectiveness of the DOE and the site 
contractor, Associated Universities, Inc. (AUI), management, orga- 
nization, and administration of the ES&H programs at BNL. This 
volume contains appendices. 


38690 (DOE/NCT—02-88) Nuclear Criticality Safety Five- 
Year Outlay Program Plan, FY 1987-1991. Lawrence Livermore 
National Lab., CA (USA). 16 Nov 1988. 58p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE90013083. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

This five-year Outlay Program Plan documents the bases and 
plans for the nuclear criticality safety budget of the DOE Office of 
Safety Appraisals. Actual expenditures in FY 1987 and current 
funding levels for FY 1988 are presented, with descriptions of the 
various program elements. This Plant also specifies the bases, as- 
sumptions and task planning for the FY 1989, 1990, and 1991 
budgets. The FY 1988 funding level is $1390K, and is 75% of last 
years projection. Objectives of the program and future obligations 
dictate expenditures about double the OMB submittal of $1355K as 
the operating funding. 


38691 (DOE/OR/20722-210.1) Work plan for the remedial 
investigation/easibllity study-environmental assessment for 
the Colonie site, Colonie, New York. Argonne National Lab., IL 
(USA); Bechtel National, Inc., San Francisco, CA (USA). Jun 1990. 
159p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-810R20722 ;W-31109-ENG-38. Order Number DE90013566. 
Available from NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 

This work plan has been prepared to document the scoping and 
planning process performed by the US Department of Energy 
(DOE) to support remedial action activities at the Colonie site. The 
site is located in eastern New York State in the town of Colonie 
near the city of Albany. Remedial action of the Colonie site is be- 
ing planned as part of DOE's Formerly Utilized Sites Remedial 
Action Program. The DOE is responsible for controlling the release 
of all radioactive and chemical contaminants from the site. Under 
the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), a remedial investigation/feasibility study 
(RVFS) must be prepared to support the decision-making process 
for evaluating remedial action alternatives. This work plan contains 
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a summary of information known about the site as of January 
1988, presents a conceptual site model! that identifies potential 
routes of human exposure to site containments, identifies data 
gaps, and summarizes the process and proposed studies that will 
be used to fill the data gaps. In addition, DOE activities must be 
conducted in compliance with the National Environmental Policy 
Act (NEPA), which requires consideration of the environmental con- 
sequences of a proposed action as part of its decision-making 
process. This work also describes the approach that will be used 
to evaluate potential remedial action alternatives and includes a 
description of the organization, project controls, and task schedules 
that will be employed to fulfill the requirements of both CERCLA 
and NEPA. 48 refs., 18 figs., 25 tabs. 


38692 (DOE/OR/23701-37.1) Engineering evaluation/cost 
analysis for the proposed removal of contaminated materials 
from Pad 1 at the Elza Gate site, Oak Ridge, Tennessee. Ar- 
gonne National Lab., IL (USA). Environmental Assessment and 
information Sciences Div. Jun 1990. 36p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract W-31109-ENG-38. Order Number 
DE90013535. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This engineering evaluation/cost analysis (EE/CA) has been pre- 
pared in support of the proposed removal action for cleanup of 
radioactively contaminated concrete and soil beneath a building on 
privately owned commercial property in Oak Ridge, Tennessee. 
The property, known as the Elza Gate site, became contaminated 
with uranium-238, radium-226, thorium-232, thorium-230, and de- 
cay products as a result of the Manhattan Engineer District storing 
uranium ore and ore processing residues at the site in the early 
1940s. The US Department of Energy (DOE) has responsibility for 
cleanup of the property under its Formerly Utilized Sites Remedial 
Action Program (FUSRAP). The DOE plans to remove the cracked 
and worn concrete pad and contaminated subsoil beneath the pad, 
after which the property owner/tenant will provide clean backfill and 
new concrete. Portions of the pad and subsoil are contaminated 
and, if stored or disposed of improperly, may represent a potential 
threat to public health or welfare and the environment. The EE/CA 
report is the appropriate documentation for the proposed removal 
action, as identified in guidance from the US Environmental Protec- 
tion Agency. the objective of the EE/CA report, in addition to 
identifying the planned removal action, is to document the selection 
of response activities that will mitigate the potential for release of 
contaminants from the property into the environment and minimize 
the related threats to public health or welfare and the environment. 
7 refs., 2 figs., 3 tabs. 


38693 (DOE/S—0078P) Environmental restoration and 
waste management: Five-year plan, Fiscal Years 1992-1996. 
Middleman, L.I. (ed.). USDOE, Washington, DC (USA). Jun 1990. 
612p. Sponsored by U.S. DOE Management & Administration. Or- 
der Number DE90013615. Available from NTIS, PC A99/MF A01 - 
OSTI; GPO Dep. 

This document reflects DOE's fulfillment of a major commitment 
of the Environmental Restoration and Waste Management Five- 
Year Plan: reorganization to create an Office of Environmental 
Restoration and Waste Management (EM) responsible for the con- 
solidated environmental management of nuclear-related facilities 
and sites formerly under the Assistant Secretaries for Defense Pro- 
grams and Nuclear Energy and the Director of the Office of Energy 
Research. The purposes of this Plan for FY 1992-1996 are to 
measure progress in meeting DOE’s compliance, cleanup, and 
waste managemeni agenda; to incorporate a revised and 
condensed version of the Draft Research Development, Demon- 
stration, Testing, and Evaluation (RDDT&E) Plan (November 1989) 
to describe DOE’s process for developing the new technologies 
critically needed to solve its environmental problems; to show 
DOE's current strategy and planned activities through FY 1996, in- 
cluding reasons for changes required to meet compliance and 
cleanup commitments; and to increase the involvement of other 
agencies and the public in DOE’s planning. 


38694 (ORNL/TM-10959) Hydrologic data summary for the 
White Oak Creek watershed: May 1987—April 1988. Borders, 
D.M. (Tennessee Univ., Knoxville, TN (USA). Dept. of Civil Engi- 
neering); Sherwood, C.B.; Watts, J.A.; Ketelle, R.H. Oak Ridge 
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National Lab., TN (USA). Sep 1989. 106p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-840R21400. Order 
Number DE90011287. Available from NTIS, PC AO6/MF A01 - 
OSTI; GPO Dep. 

Hydrologic data collected on the White Oak Creek (WOC) water- 
shed during the 1988 water year (May 1987—April 1988) are 
summarized. Many of these data have also been included in the 
Remedial Action Program Data Management and Information Sys- 
tem data base. Dynamic hydrologic data collected on the surface 
and subsurface flow systems, which affect the quality or quantity of 
surface and groundwater, are described. Surface water data in- 
clude discharge and runoff, surface water quality, radiological 
contamination of sediments, and descriptions of outfalls to the 
WOC flow system. Information on groundwater levels, aquifer char- 
acteristics, and groundwater quality are presented. Anomalies in , 
the data that have been collected and problems with monitoring 
and accuracy are discussed. Appendices contain daily precipitation 
measurements and discharge rates at the WOC monitoring sta- 
tions. 53 refs., 31 figs., 16 tabs. 


38695 (SAND-90-0671C) [Contraband detection system us- 
ing x-ray images]. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-9007106—4: Institute of 
nuclear materials management conference, Los Angeles, CA 
(USA), 15-18 Jul 1990). Order Number DE90012918. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

An important aspect for the overall security in a nuclear facility is 
to detect the introduction of contraband that can be used to dam- 
age the facility or the people in it. Contraband detection is 
commonly done by metal detectors and X-ray scanning machines. 
Although there have been several technological advances in the 
area of explosives detection, the problem of weapon detection is 
still very dependent on human vigilance. This paper will present a 
study of an automated weapon detection system based on X-ray 
image processing. Given reference images of certain types of con- 
traband, the system first extracts their unique features and stores 
them in a database. Once the database is established, images 
from and X-ray scanning machine are checked to determine 
whether any clutter in the image can possibly contain a given con- 
traband. The system then alerts the operator with a video display 
of those threat clutters. The implementation and operation of the 
system will be discussed in detail. 7 figs. 


38696 


Utilizing radiological environmental pathway analysis . 
to manage site remedial action. Eckart, R. (Univ. of Cincinnati, 
OH (USA)); Janke, Randy; Janke, Robert. Transactions of the . 


American Nuclear Society (USA), 60: 91-92 (1989). (CONF- ' 
891103-: Winter meeting of the American Nuclear Society (ANS) 

and nuclear power and technology exhibit, San Francisco, CA 

(USA), 26-30 Nov 1989). 

In previous work, it was shown how radiological environmental 
pathway to analysis was used to establish residual radioactive ma- 
terial soil guidelines and to evaluate the dose to individuals or 
populations. In this work, a pathway analysis methodology was 
developed that is useful in identifying the most significant radioiso- 
topes and environmental pathways for site remedial action or 
decommissioning and decontamination. This technique can be uti- 
lized to manage a site remedial action or decommissioning and 
decontamination operation. This methodology could easily be ex- 
tended to define the design features of a low-level waste tumulus 
on-site. 


38697 Managing cleanup costs using a hydrogeological and 
topological zone analysis. Janke, Randy (Univ. of Cincinnati, OH 
(USA)); Eckart, R.; Janke, Roy. Transactions of the American Nu- 
clear Society (USA), 60: 92-94 (1989). (CONF-891103—: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

Cleanup methods and remedial action alternatives are being 
planned at a number of U.S. Department of Energy facilities across 
the country. The estimated cost for cleanup of these facilities is in 
the range of $20 billion and is expected to take 20 yr or more. The 
issues facing cleanup of radioactive and chemical waste are com- 
plex in terms of both regulations and technical implementation. 





Derivation of soil guidelines for the quantity of residual radioactive 
and chemical material remaining in the environment are required 
for evaluating the cleanup effort. The derivation of these residual 
material guidelines depends on the modeling of the environmental 
exposure pathways. To meet these requirements, a method was 
developed for depicting any particular site in terms of the hydroge- 
ological and topographical zones. This method has been found to 
enhance the pathway analysis and reduce the overall efforts and 
costs in assessing the remedial action alternatives. 


38698 Pathway analysis approach comparing health effects 
from chemical carcinogens/radionuclides. Janke, Robert (Univ. 
of Cincinnati, OH (USA)); Eckart, R.; Janke, Randy. Transactions 
of the American Nuclear Society (USA), 60: 94-95 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

In this work, an improved method is developed for comparing the 
health effects from chemical carcinogens and radionuclides using 
pathway analysis techniques. Recent concerns of the health effects 
from chemical contaminants present at FUSRAP sites have 
indicated the need for evaluating their impact in addition to ra- 
dionuclides. To properly evaluate the cleanup alternatives at a 
particular site it is necessary to investigate the chemical sub- 
stances present, particularly carcinogenic substances, since they 
may influence the final cleanup guidelines more profoundly than 
the radionuclide contaminants. To illustrate this dual pathway anal- 
ysis approach for comparing health effects, two radionuclides and 
two chemicals were chosen: 79°U and 237Np as the radionuclides 
and arsenic and beryllium for the chemical contaminants. 
Neptunium-237 demonstrates particularly significant health effects 
from the internal dose. Arsenic and beryllium are two contaminants 
that are considered to be carcinogens through the inhalation path- 
way, while only arsenic is considered carcinogenic by ingestion. 


38699 Discounting radiation health risks for latency and 
population characteristics. Sandquist, G.M.; Rogers, V.C. Trans- 
actions of the American Nuclear Society (USA), 60: 95-97 (1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

The actual manifestation of health effects associated with chronic 
or low-level ionizing radiation exposures in a given human popula- 
tion depends on numerous factors, including the age distribution, 
the future life expectancy at each age, and the latency period for 
occurrence of the radiation-induced health effect. A complete math- 
ematical model has been developed that is simple to manipulate 
and evaluate and provides an analytical tool for estimating the 
proper discounted health effects risks that are expected from such 
radiation exposures. Such information is essential when radiation 
effects are to be compared with other health effects risks with im- 
mediate consequences or different population factors. 


38700 RESRAD, a computer model for deriving residual ra- 
dioactive material guidelines. Yu, C.; Gilbert, T.L.; Yuan, U.C.; 
Zielen, A.; Wallo, A. Ill. Transactions of the American Nuclear Soci- 
ety (USA), 60: 112-114 (1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The U.S. Department of Energy has established radiological pro- 
tection guidelines for the cleanup of residual radioactive material at 
sites administered under its Formerly Utilized Sites Remedial Ac- 
tion Program (FUSRAP) and Surplus Facilities Management 
Program. The guidelines establish radionuclide concentrations or 
radioactivity levels that are acceptable if the site is to be used with- 
out radiological restrictions. Guidelines can be categorized as 
either generic (or site-independent), i.e., taken from existing radia- 
tion protection standards, or site-specific, i.e., derived from basic 
dose limits using site-specific models and data. Procedures to de- 
rive site-specific guidelines including determination of exposure 
pathways calculation of pathway factors, and calculations of guide- 
lines are discussed. Use of resrad is also discussed. 


38701 Large-scale spent-fuel cask dry unloading operations 
at La Hague. Merle, G.; Dabat, R. Transactions of the American 
Nuclear Society (USA), 60: 118-120 (1989). (CONF-891103-: 
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Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

The Cogema spent-fuel reprocessing plant at La Hague, near 
Cherbourg, has a set of reception and storage installations with the 
following features: (1) underwater unloading capacity of 800 tonne 
U via the new pool of La Hague (NPH) facility commissioned in 
1981, (2) storage capacity of 10,800 tonne U including four other 
pools, and (3) unloading capacity of 800 tonne U via the TO dry- 
cask unloading facility commissioned in 1986, which is the subject 
of this paper. Dry unloading principles, research and development 
areas undertaken on processes and techniques, and to facility op- 
eration today are discussed. 


38702 _— Integrated five-station NDA [nondestructive analysis] 
system to support decontamination and decommissioning of 
plutonium fabrication facilities. Caldwell, J.T. Transactions of the 
American Nuclear Society (USA), 60: 279 (Nov 1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

Pajarito Scientific Corporation has been selected by Nuclear Fuel 
Services and their subsidiary, Ecotek, to provide an integrated, 
muttistation nondestructive assay (NDA) system to support the de- 
contamination and decommissioning (D&D) of a_ plutonium 
mixed-oxide fuel fabrication facility. This effort involves the design, 
fabrication, checkout, and calibration of all NDA equipment as well 
as system integration, assay algorithms, and software develop- 
ment. The safe, efficient, and economic D&D of a plutonium fuel 
fabrication facility can be greatly enhanced through the intelligent 
use of several types of neutron-based NDA equipment integrated 
into a unified data acquisition and management system. At the 
front end of the D&D process, it is advantageous to obtain an ac- 
curate estimate of the plutonium inventory in individual glove boxes 
and other discrete items such as piping or ducting that will be in- 
serted into the decontamination cell. A neutron NDA measurement 
at this point helps to ensure that safe operating limits will not be 
exceeded. An additional safety factor is achieved by neutron NDA 
monitoring of all D&D cell holdup points such as particulate filters 
and shear/compaction units. In the present system, both the prede- 
contamination and in-cell holdup NDA stations consist of 
high-sensitivity, moderated *He proportional counter passive neu- 
tron detectors with plutonium detection sensitivities of ~0.1 g. 
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Refer also to citation(s) 38629, 38643, 38695, 39164, 39445 


38703 (LA-UR-90-1956) THIEF: An interactive simulation of 
nuclear materials safeguards. Stanbro, W.D. Los Alamos National 
Lab., NM (USA). [1990]. 6p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-36. (CONF-9007106-9: In- 
stitute of nuclear materials management conference, Los Angeles, 
CA (USA), 15-18 Jul 1990). Order Number DE90013185. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The safeguards community is facing an era in which it will be 
called upon to tighten protection of nuclear material. At the same 
time, it is probable that safeguards will face more competition for 
available resources from other activities such as environmental 
cleanup. To exist in this era, it will be necessary to understand and 
coordinate all aspects of the safeguards system. Because of the 
complexity of the interactions involved, this process puts a severe 
burden on designers and operators of safeguards systems. This 
paper presents a simulation tool developed at the Los Alamos Na- 
tional Laboratory to allow users to examine the interactions among 
safeguards elements as they apply to combating the insider threat. 
The tool consists of a microcomputer-based simulation in which the 
user takes the role of the insider trying to remove nuclear material 
from a facility. The safeguards system is run by the computer and 
consists of both physical protection and MC&A computer elements. 
All data elements describing a scenario can be altered by the user. 
The program can aid in training, as well as in developing threat 
scenarios. 4 refs. 
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38704 (SAND-90-0766C) Video Survelilance Unit. Martinez, 
R.L.; Johnson, C.S. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-9007106-—15: Institute of 
nuclear materials management conference, Los Angeles, CA 
(USA), 15-18 Jul 1990). Order Number DE90013840. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The Video Surveillance Unit (VSU) has been designed to provide 
a flexible, easy to operate video surveillance and recording capa- 
bility for permanent rack-mounted installations. The system 
consists of a single rack-mountable chassis and a camera enclo- 
sure. The chassis contains two 8 mm video recorders, a color 
monitor, system controller board, a video authentication verifier 
module (VAVM) and a universal power supply. A separate camera 
housing contains a solid state camera and a video authentication 
processor module (VAPM). Through changes in the firmware in the 
system, the recorders can be commanded to record at the same 
time, on alternate time cycle, or sequentially. Each recorder is ca- 
pable of storing up to 26,000 scenes consisting of 6 to 8 video 
frames. The firmware can be changed to provide fewer recording 
with more frames per scene. The modular video authentication sys- 
tem provides verification of the integrity of the video transmission 
line between the camera and the recording chassis. 5 figs. 


38705 (SAND-90-0769C) Item identification system for ma- 
terial accountancy glove boxes. Johnson, C.S. (Sandia National 
Labs., Albuquerque, NM (USA)); Hale, W.R.; Martinez, R.L.; 
Ohtani, T.; Takahashi, S.; Seya, M.; Bourrett, S.; Klosterbauer, S.; 
Painter, J. Sandia National Labs., Albuquerque, NM (USA). [1990]. 
4p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-9007106—17: Institute of nuclear materi- 
als management conference, Los Angeles, CA (USA), 15-18 Jul 
1990). Order Number DE90013842. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The Power Reactor and Nuclear Fuel Development Corporation 
(PNC) has installed an Item Identification System (IIS) or their Ma- 
terial Accountancy Glove Boxes (MAGB) in its Plutonium Fuel 
Production Facility at Tokai-Mura, Japan. PNC entered into an 
agreement with the US Department of Energy to have Los Alamos 
National Laboratories (LANL) and Sandia National Laboratories 
(SNL) develop the specialized hardware to be used in this applica- 
tion. LANL developed a MAGB Counter which is used to monitor 
glove boxes during interim inspections and physical inventories. 
The counter detects when a sample has been placed in a glove 
box and begins a measurement on the sample. During the mea- 
surement process, the counter will send a trigger signal to a Video 
Surveillance Unit which was developed by SNL. The signal will 
cause a video recording to be made of the identification number of 
the sample being measured. This paper discusses the installation 
and performance of the Item Identification System. 2 refs., 6 figs. 


38706 (SAND-90-0983C) Unattended optical surveillance 
equipment. Mangan, D.L.; Johnson, C.S.; Schneider, S.L. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 5p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9007112-3: 6. annual symposium and technical displays 
on physical and electronic security, Philadelphia, PA (USA), 30 Jul 
- 2 aug 1990). Order Number DE90013403. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

In many security situations, it is necessary to utilize unattended 
optical surveillance systems. Sandia National Laboratories has de- 
veloped three optical surveillance systems which operate in the 
unattended surveillance mode. The first of these systems is known 
as the Modular Integrated Video System (MIVS). The MIVS is a 
microprocessor controlled video system which records scenes at 
selectable intervals. Each scene consists of six to ten frames 
recorded on a 8mm videotape. A MIVS video recorder has the ca- 
pacity to record approximately 26,000 scenes. Scenes can be 
recorded at intervals ranging from 1 to 99 minutes between record- 
ings. The unit has been designed for permanent installation with 
facility power. The camera can be located up to 30 m from the 
recording module with the authentication technology protecting the 
cable connecting the camera to the recording unit. The Portable 
Surveillance unit (PSU) is a second sysiem which has been 
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designed for unattended operation. The PSU is designed for situa- 
tions where quick set up of an optical surveillance device is 
required. The PSU operates in a manner similar to the MIVS and 
can be operated off of facility power for long time periods, or from 
an internal battery pack for short term surveillance applications. 
The Video Surveillance Unit (VSU) provides similar capabilities for 
permanent rack mounted installations. This paper describes the 
MIVS, the PSU, and the VSU, and discusses potential applications 
for the system. Equipment for reviewing the videotapes produced 
by the systems is also described. 7 refs., 4 figs. 


38707 (WHC-SA-0864) Effectiveness evaluation of insider 
protection programs. Delvin, W.L.; Udell, C.J.; Billings, M.P. 
Westinghouse Hanford Co., Richland, WA (USA). Jul 1990. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO06- 
87RL10930. (CONF-9007106—12: Institute of nuclear materials 
management conference, Los Angeles, CA (USA), 15-18 Jul 
1990). Order Number DE90013866. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The Site Safeguards and Security Plan Preparation Guide lists 
18 insider protection measures and proposes that each be 
evaluated for its effectiveness when completing an overall risk de- 
termination and that the results be included in each Master 
Safeguards and Security Agreement. The guide does not provide a 
way to make those evaluations, leaving it up to each organization 
to devise its own means of evaluation. This paper presents an in- 
terim report on an effort to develop a method that would provide a 
systematic and structured process for making those evaluations, 
thus providing more uniform evaluations throughout the US Depart- 
ment of Energy community. The logic that supports the approach 
being taken is included in this discussion. 5 tabs. 


38708 New trends in safeguards measurement technology. 
Hakkila, E.A. (Safeguards System Group, Los Alamos National 
Lab., Los Alamos, NM (US)). JNMM (Journal of the Institute of Nu- 
clear Materials Management) (USA), 18(2): 9-13 (Feb 1990). 

Safeguards measurement technology in the past has concen- 
trated on improving precision and accuracy, including making 
available better standards and applying measurements to an ever 
increasing variety of materials. These will continue to play an im- 
portant part in the future. However, other forces also will drive the 
skills of the measurement technologist. Process changes including 
larger facilities with higher throughputs, more automation of facility 
operation, and proposed changes in nuclear materials accounting 
techniques, such as near-real-time accounting, will impact safe- 
guards measurement development. Larger plant throughputs, 
health and safety, and waste management requirements will influ- 
ence development of in- or at-line measurement procedures, often: 
to flowing solutions. Both nondestructive assay and conventional 
analytical methods are being applied to meet these new chal- 
lenges. 


38709 Safeguards and security concerns for new process- 
ing facilities. Davis, F.B. (Westinghouse Savannah River 
Company, Aiken, SC (US)). JNMM (Journal of the Institute of Nu- 
clear Materials Management) (USA), 18(2): 28-29 (Feb 1990). 

Savannah River Site (SRS) has recently designed two new facili- 
ties that will contain category | quantities of nuclear material. 
Learning from past experiences, one of the primary concerns of 
the facility design team is to factor safeguards and security 
systems into the initial design so that the risk of theft from the op- 
erating facility will be reduced to an acceptable level without the 
need for costly changes during construction or retrofits thereafter. 
SRS has been using a modified Master Safeguards and Security 
Agreement (MSSA) evaluation to determine the safeguards and se- 
curity systems that must be in place for facility startup. An example 
of this approach is discussed. 


38710 Evaluation of special nuclear material monitoring in- 
struments. Bowman, K.O. (Oak Ridge National Lab., TN (USA). 
Mathematical Sciences Section); Wallace, S.A. JNMM (Journal of 
the Institute of Nuclear Materials Management) (USA), 18(2): 30- 
35 (Feb 1990). DOE Contract AC05-840R21400. 

A statistical method to protect against the loss of strategic spe- 
‘ial nuclear material (SSNM) is presented. A simplified step by 
step approach to the test procedure is described. Strategic special 





nuclear material (SSNM) is protected using several layers of physi- 
cal and administrative controls. In a facility having both enriched 
and depleted uranium, extensive control is exercised to prevent a 
diversion of the SSNM, but assurance must also be provided that 
depleted material is not being removed inasmuch as its low would 
indicate the possible loss of SSNM through surreptitious substitu- 
tion. One option for identifying loss of material is to place 
walkthrough monitors at the pedestrian exits leaving the perimeter 
of the security boundary enclosing the uranium processing area. 
Within this security perimeter are the SSNM areas having tight 
control and restricted access. The monitors for the SSNM are 
within buildings and are in the benign environment of a working 
area. Perimeter monitors on the other hand are located at the 
boundary rotogates and are subject to the ambient conditions vary- 
ing with the seasons. 


38711 Process monitoring in modern safeguards applice- 
tions. Ehinger, M.H. (Oak Ridge National Lab., TN (USA)). 
Transactions of the American Nuclear Society (USA), 60: 217 
(Nov 1989). (CONF-891103—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

From the safeguards standpoint, regulatory requirements are 
finally moving into the modern world of communication and infor- 
mation processing. Gone are the days when the accountant with 
the green eye shade and arm bands made judgments on the mate- 
rial balance a month after the balance was closed. The most 
recent Nuclear Regulatory Commission (NRC) regulations and U.S. 
Department of Energy (DOE) orders have very strict standards for 
timeliness and sensitivity to loss or removal of material. The latest 
regulations recognize that plant operators have a lot of information 
on and control over the location and movement of material within 
their facilities. This information goes beyond that traditionally re- 
ported under accountability requirements. These new regulations 
allow facility operators to take credit for many of the more informal 
process controls. 


38712 The ESARDS [European Safeguards Research and 
Development Association] target values - Are they achievable 
in safeguards measurements?. Kuhn, E.; Deron, S.; Hooper, R.; 
Parsick, R.J. Transactions of the American Nuclear Society (USA), 
60: 221-222 (Nov 1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The efforts of the European Safeguards Research and Develop- 
ment Association’s (ESARDA’s) working group on destructive 
analysis to define target values for measurement uncertainties 
must consider the overall measurement process. For verification 
measurements by the International Atomic Energy Agency (IAEA), 
this includes sampling, sample treatment at the facility, shipment, 
and final treatment and analysis at the IAEA laboratory. The 
ESARDA efforts have been aided by summarized feedback from 
IAEA measurement performance evaluations, which are a perma- 
nent activity using a large number of analytical results for the 
various material types sampled worldwide. Evaluations of the differ- 
ences in measured values between the facility operator and the 
IAEA, accumulated since 1981, provide a current estimate of the 
actual performance of the measurement system for a given mate- 
rial type in a given facility. Such performance estimates include all 
sources of error inherent to the system. 


38713 Target values - Are we on target?. Bingham, C.D. 
Transactions of the American Nuclear Society (USA), 60: 222-223 
(Nov 1989). (CONF-891103—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

The nuclear material safeguards community has long been con- 
cerned with the ability of measurements to define an inventory and 
to construct a material balance. The material balance statement 
must provide, along with other considerations, an assurance to 
safeguards authorities that fissile material is accounted for. The 
confidence limit to the operator-inspector difference, and hence to 
the assurance, is determined by the relative uncertainties in the 
operator's and inspector's statements. The DOE is preparing tabu- 
lations of random and systematic components of the variance of 
measurement methods appropriate to various forms of uranium and 
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plutonium. These tabulations, called target values, are intended to 
define targets for measurement performance to be attained under 
routine operation, i.e., to define a reasonable state of the practice 
for most laboratories in the DOE complex. Target values should be 
those levels of performance that all operating facilities demonstrate 
under routine operations in safeguards-related activities. 


38714 Target values for nuclear material mea 
surements - motivation or burden to operators?. Weh, R.; 
Kuhn, K.D. Transactions of the American Nuclear Society (USA), 
60: 223-224 (Nov 1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The analytical determination of material streams and inventories 
plays an important part in those nuclear facilities called bulk- 
handling facilities in safeguards terminology. Reprocessing plants 
and mixed-oxide fabrication facilities are typical examples. With 
respect to their safeguards, the relevant regulations attach funda- 
mental importance to material accountancy. The balance itself is 
examined by International Atomic Energy Agency (IAEA) inspectors 
and within the boundaries of the European Communities by Eu- 
ratom inspectors as well, with regard to formal correctness. The 
analytical methods of accountancy in, for example, reprocessing 
plants, make high demands on the qualifications of the analyst. A 
conscientious analyst will, of course, try to fulfill his task as well 
and effectively as possible. These target values will become a bur- 
den, however, when they have been drawn up for purely scientific 
interest and the operator has been urged to achieve them on the 
pretext of improving safeguards. There are basically two reasons 
for which the authors have misgivings in this respect. First, the 
measurement system, which the material balance is based on, has 
to conform to the latest international regulations. This could easily 
lead to a permanent obligation of updating for the plants con- 
cerned. Second, the goal quantities set by the IAEA will induce an 
attempt to adjust measurement techniques and chemical analysis 
to goals totally unsuitable for large-scale plants. 


38715 Measurement control of NRC [Nuclear Regulatory 
Commission}-licensed facilities. Williams, M.C. Transactions of 
the American Nuclear Society (USA), 60: 224-225 (Nov 1989). 
(CONF-891103-: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

Careful monitoring of measurement quality has been priority of 
the U.S. Nuclear Regulatory Commission (NRC) for over a decade. 
The NRC’s comprehensive program for oversight of material con- 
trol and accounting (MC&A) at licensee facilities is evidence of its 
concern. The NRC expects the uncertainty of measurements in- 
volving significant quantities of material, which are performed by 
licensees, to at least match the target values established by inter- 
national groups. The uncertainty of special nuclear material (SNM) 
measurements performed by NRC-licensed fuel manufacturing fa- 
cilities is typically less than the published target values. Types of 
material measured by NRC-licensed facilities range from uranium 
feed materials through finished produce and uranium-bearing scrap 
and waste. Both element and fissile isotopes are measured. Chem- 
ical assay methods used for accounting purposes include 
gravimetry, titrimetry, spectrophotometry, laser fluorimetry, X-ray 
fluorescence, gas mass spectrometry, and thermal ionization mass 
spectrometry. Data have been collected from NRC-licensed fuel 
manufacturing facilities for the purpose of estimating typical uncer- 
tainties in the measurement of SNM. This paper reports the results 
of the data analysis, i.e., the state of the practice for chemical 
assay of uranium-bearing materials by NRC-licensed fuel manufac- 
turing facilities. 


38716 Improved target values - what criteria?. Perrin, R.E. 
(Los Alamos National Lab., NM (USA)). Transactions of the Ameri- 
can Nuclear Society (USA), 60: 225 (Nov 1989). (CONF-891 103—: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

The European Safeguards Research and Development Associa- 
tion target values for uncertainty components in fissile element and 
isotope assay have provided an excellent starting point in improv- 
ing the quality of measurement technologies in nuclear fuel 
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facilities. To date, these target values have represented the best 
estimates of a number of evaluating committees of the achievable 
accuracies of modern measurement methods. The efforts by partic- 
ipating laboratories to meet these target values have demonstrated 
that these estimates were, in fact, achievable. In reviewing these 
target values, it now seems prudent to question not what is re- 
quired to meet the changing needs of the nuclear industry. Such a 
review requires that in addition to safeguard needs, one should 
also critically review requirements for criticality control, fiscal 
management, contractual constraints, environmental safety, inter- 
national treaties, and the possible impact of emerging technologies. 
Properly conducted, such a review should provide useful insight 
into potential deficiencies in measurement capabilities as estimated 
by present target values. The insights gained should identify areas 
where new research initiatives are needed to improve measure- 
ment technology. A proposed framework for such an evaluation 
has been developed and is discussed herein. 


38717 Performance values of nondestructive analysis tech- 
niques in safeguards and nuclear materials management. 
Guardini, S. Transactions of the American Nuclear Society (USA), 
60: 226-227 (Nov 1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Nondestructive assay (NDA) techniques have, in the past few 
years, become more and more important in nuclear material ac- 
countancy and control. This is essentially due to two reasons: (1) 
The improvements made in most NDA techniques led some of 
them to have performances close to destructive analysis (DA) (e.g., 
calorimetry and gamma spectrometry). (2) The parallel improve- 
ment of statistical tools and procedural inspection approaches led 
to abandoning the following scheme: (a) NDA for semiqualitative or 
consistency checks only (b) DA for quantitative measurements. As 
a consequence, NDA is now frequently used in scenarios that in- 
volve quantitative (by variable) analysis. On the other hand, it aiso 
became evident that the performances of some techniques were 
different depending on whether they were applied in the laboratory 
or in the field. It has only recently been realized that, generally 
speaking, this is due to objective reasons rather than to an incor- 
rect application of the instruments. Speaking of claimed and actual 
status of NDA performances might be in this sense misleading; 
one should rather say: performances in different conditions. This 
paper provides support for this assumption. 


38718 


Nondestructive assay uncertainties - present status 
and future possibilities. Parker, J.L. (Los Alamos National Lab., 
NM (USA)); Ensslin, N. Transactions of the American Nuclear Soci- 


ety (USA), 60: 227-229 (Nov 1989). (CONF-891103-: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

Nondestructive assay (NDA) techniques play an important role in 
nuclear safeguards by providing rapid, noninvasive measurements 
of many nuclear materials. The development of these techniques 
has proceeded in parallel with the increasing need for near-real- 
time accountability and the increasing use of automation and 
robotics to save time and labor in all aspects of nuclear materials 
processing. Gamma-ray counting, neutron counting, and calorime- 
try are the most common NDA techniques. This paper discusses 
the random and systematic measurement uncertainties associated 
with the first two. It is worth nothing that the random and system- 
atic error components encountered in NDA often have a very 
different origin from those encountered in destructive analysis; the 
random component in NDA, for example, is dominated by counting 
statistics. 


38719 Reprocessing plant input accountability measure- 
ments - a new and simplified spiking technique. Kuno, Y.; 
Takeda, S.; Sato, S.; Akiyama, T.; Tsutaki, Y.; Suzuki, T.; Kuhn, E.; 
Deron, S.; Sirisena, K. Transactions of the American Nuclear Soci- 
ety (USA), 60: 229-230 (Nov 1989). (CONF-891103-: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

Isotope dilution mass spectrometry (IDMS) is the most widely ap- 
plied analytical technique for input accountability measurements in 
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reprocessing plants. The procedure usually involves lengthy sam- 
ple preparation-subsampling an aliquot of the concentrated sample, 
accurately diluting with nitric acid, and spiking of diluted aliquots 
with tracer materials, such as °U and 24*Pu or 244Pu. The many 
steps involved are not only time-consuming but can also be 
sources of significant errors. De Biever et al. have reported results 
for a procedure that uses well-defined solid spikes of 5U/*9°Pu or 
235\)/°42Pu. Metallic spikes were prepared from certified metallic 
source materials by a high-frequency levitation technique. The 
technique appeals to safeguards authorities and plant operators 
because of the relative simplicity of sample preparation. Its routine 
use was never promoted, however, because of unresolved ques- 
tions concerning the spikes’ homogeneity, cost, and long-term 
supply. A large size dry (LSD) spike has been proposed as an al- 
ternative to the meta! spike and subjected to an experiment at the 
Tokai Reprocessing Piant. Participating in the experiment were the 
plant operator, the national safeguards authority, and the Interna- 
tional Atomic Energy Agency (IAEA). 


38720 Metal spikes Isotope dilution mass spectrometric 
analysis of spent-fuel solutions. de Bievre, P.; Hendrickx, F.; 
Gallet, M.; Damen, R.; Klever, H.; Stojanik, B.; Berg, R.; 
Romkowsky, M.; de Meester, R.; Wenzel, U. Transactions of the 
American Nuclear Society (USA), 60: 230-232 (Nov 1989). 
(CONF-891103-: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

A sufficiently hornogeneous alloy of 5U and 7°®Pu enriched 
isotopes should now permit the achievement of precisions and ac- 
curacies of the order of 0.1 to 0.2% in the IDMS of uranium and 
plutonium in solutions of highly irradiated spent fuels under routine 
field conditions. The use of an internal standard with multicollection 
could also further improve the accuracy of the IDMS assays if the 
relative efficiencies of the detectors and the isotopic composition of 
the internal standard could be calibrated to a few 10-*. 


38721 International safeguards on the design and operation 
of spent-fuel management facilities. Crawford, D.W.; Sanders, 
K.E. Transactions of the American Nuclear Society (USA), 60: 242 
(Nov 1989). (CONF-891103—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

As a consequence of the continuing large-scale use of nuclear, 
power, increasing attention is being focused worldwide on the, 
modes of spent-fuel management. The U.S. Department of Energy 
Office of Safeguards and Security concomitantly has begun focus- 
ing more attention on the implications of international safeguards 
for long-term and final geologic storage of spent fuel. The main; 
challenge faced at this time is the development of a safeguards 
concept that is both effective and efficient, and is integrated into 
the design and operation of the spent-fuel facility. The United 
States is considering developing monitored retrievable storage 
(MRS) and permanent geologic disposal facilities for spent fuel, 
since U.S. policy precludes commercial reprocessing. Other na- 
tions that do not choose to recycle plutonium are expected to 
develop similar types of facilities. The research and development 
activities in the area of MRS and permanent geologic disposal in- 
clude a review of potential safeguards implications associated with 
this storage and disposai concept. 


38722 Technical measures for safeguarding spent fuel in 
storage facilities. Arit, R.; Gaertner, K.J.; Rundquist, D.E. Trans- 
actions of the American Nuclear Society (USA), 60: 243-244 (Nov 
1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The spent fuel discharged from nuclear reactors is either stored 
or reprocessed. For safeguarding spent fuel during storage, the fol- 
lowing properties of spent fuel have to be taken into account: 1. 
Highly radioactive items are difficult to approach. 2. Integral items 
normally remain intact during storage. 3. Amount of fissile material 
is estimated by operators using calculations of production and loss. 
4. Spent fuel is handled in an industrial environment. In this paper, 
technical measures for safeguarding spent fuel are described that 
are being used by the International Atomic Energy Agency or are 
being developed. Also, experience and problems are described 





that illustrate the need for improvement of existing methods or the 
development of new methods. 


38723 Technical bases for OCRWM’s [Office of Civilian 
Radioactive Waste Management] policy decisions on interna- 
tional safeguards. Sprecher, W.M. Transactions of the American 
Nuclear Society (USA), 60: 244-245 (Nov 1989). (CONF-891103—: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

The purpose of this paper is to discuss the technical factors that 
contributed to the formulation of the international safeguards policy 
enunciated in September 1988 by the U.S. Department of Energy's 
(DOE’s) Office of Civilian Radioactive Waste Management 
(OCRW\M), which is the federal organization responsible for the im- 
plementation of the Nuclear Waste Policy Act of 1982, as 
amended. 


38724 Safeguards aspects of spent-fuel management. 
Richter, B.; Stein, G.; Remagen, H.H.; Weh, R. Transactions of the 
American Nuclear Society (USA), 60: 245-246 (Nov 1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

In the Federal Republic of Germany, the concept of spent-fuel 
management is based on a closed fuel cycle that has the following 
principal features: (1) intermediate dry storage of spent fuel; (2) re- 
processing; (3) thermal recycling of unconsumed nuclear material; 
and (4) conditioning and final disposal of radioactive waste. Com- 
plementary to this concept, methods and techniques for the direct 
final disposal of spent fuel are under development, including inves- 
tigations of licensing issues. Furthermore, a licensing procedure is 
under way for the construction of a pilot conditioning plant close to 
the Gorleben dry storage facility. Apart from operational safety and 
environmental protection, the issue of international safeguards is of 
paramount interest. This paper discusses safeguards aspects of 
spent-fuel management related to direct final disposal. 


38725  Fissile assay of spent fuel using a slowing down time 
device. Block, R.C.; Harris, D.R.; Rodriguez-Vera, F.; Slovacek, 
R.; Abdurrahman, N. Transactions of the American Nuclear Society 
(USA), 60: 247-248 (Nov 1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Effective techniques for assaying separately the fissile isotopes 
in spent reactor fuel are vitally important for adequate safeguards. 
Such techniques also are important in assigning credits for spent- 
fuel fissile contents, in confirming spent-fuel contents when taking 
credit for depietion in design of spent-fuel facilities, and in testing 
reactor analysis methods. Specifically, it is essential for safeguards 
to distinguish plutonium fissiles 2°°Pu and 241Pu from the uranium 
fissile °°U. This is important because plutonium can be chemically 
separated from the slightly enriched uranium used in most power 
reactors, and this plutonium then can be used in a nuclear explo- 
sive. The slowing down time (SDT) assay device is the only 
method that accomplishes this for spent fuel. The SDT assay 
method has been under development at Rensselaer Polytechnic In- 
stitute (RPI) for more than 10 yr. Results have been reported on 
SDT measurements and calculations of the sensitivity of assay of 
the various fissiles in small samples, in single fuel pins, and in a 
depleted U3;O, parallelepiped simulating a fuel element. In this pa- 
per the authors report measurements and analyses of SDT assay 
for a boiling water reactor (BWR) assembly mock-up fresh fuel. 


38726 An analytical chemistry laboratory's experiences un- 
der Department of Energy Order 5633.3 - a status report. 
Bingham, C.D. Transactions of the American Nuclear Society 
(USA), 60: 282 (Nov 1989). (CONF-891103—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The U.S. Department of Energy (DOE) order 5633.3, Control 
and Accountability of Nuclear Materials, initiated substantial 
changes to the requirements for operations involving nuclear mate- 
rials. In the opinion of this author, the two most significant changes 
are the clarification of and the increased emphasis on the concept 
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of graded safeguards and the implementation of performance re- 
quirements. Graded safeguards recognizes that some materials are 
more attractive than others to potential adversary actions and, 
thus, should be afforded a higher level of integrated safeguards ef- 
fort. An analytical chemistry laboratory, such as the New Brunswick 
Laboratory (NBL), typically has a small total inventory of special 
nuclear materials compared to, for example, a production or 
manufacturing facility. The NBL has a laboratory information man- 
agement system (LIMS) that not only provides the sample 
identification and tracking but also incorporates the essential fea- 
tures of MC&A required of NBL operations. As a consequence of 
order 5633.3, NBL had to modify LIMS to accommodate material 
attractiveness information for the logging process, to reflect 
changes in the attractiveness as the material was processed 
through the laboratory, and to enable inventory information to be 
accumulated by material attractiveness as the material was pro- 
cessed through the laboratory, and to enable inventory information 
to be accumulated by material attractiveness codes. 


38727 Oak Ridge Y-12 plant experience with implementation 
of Department of Energy Order 5633.3. Owings, E. Transactions 
of the American Nuclear Society (USA), 60: 282-283 (Nov 1989). 
(CONF-891103-: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

The U.S. Department of Energy (DOE) order 5633.3, Control 
and Accountability of Nuclear Materials (1988), contained numer- 
ous requirements that had not previously been incorporated into 
the Y-12 plant’s materials control and accountability (MC&A) sys- 
tem, thereby, requiring a considerable amount of planning and 
preparation during 1989. The purpose of this paper is to represent 
some discussion and some accomplishments in implementing this 
DOE order. 


38728 A-systematic approach to implementation of new ma- 
terials control and accountability requirements. Wilson, W.A. 
Transactions of the American Nuclear Society (USA), 60: 284 
(Nov 1989). (CONF-891103—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

In early 1988, the materials control and accountability (MC&A) 
section at the Savannah River site (SRS) was given the task of im- 
plementing the U.S. Department of Energy’s (DOE’s) MC&A order 
5633.3. The requirements of this order are significantly different 
than those of the previous DOE MC&A order. This, coupled with 
the size and complexity of operations at SRS, made implementa- 
tion of this order a formidable task. The MC&A section at SRS took 
a somewhat unique approach. First, the order was broken down 
into 240 individual requirements. Each requirement was given a 
number, summarized in a short phrase, and entered into a com- 
puter data base. This data base was then used to prepare a check 
sheet for evaluating each material balance area (MBA). The de- 
scribed method of approaching order implementation provided an 
organized systematic way to compile and organize the data neces- 
sary to prepare an implementation plan and exception requests 
and track action items. In fact, this approach was so effective that 
it was recently used at SRS to address compliance with new DOE 
orders in the area of waste management. 


38729 Evaluating the contributions of material control to in- 
sider protection. Al-Ayat, R.A. (Lawrence Livermore National 
Lab., CA (USA)). Transactions of the American Nuclear Society 
(USA), 60: 215-216 (Nov 1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
Facilities handling nuclear material must be adequately protected 
against a spectrum of threats including insiders, outsiders, and col- 
lusion among insider and outsider adversaries. To counter these 
threats, facilities implement an integrated system of physical pro- 
tection (PP), material control (MC), and material accountability 
(MA). (Personnel security assurance programs are also used to 
help deter and detect potential insider adversaries.) Naturally, the 
contribution of each of these systems to protection against the dif- 
ferent threats varies. Material control plays an important role in 
protecting against the insider threat and in assuring that material is 
where it should be. Evaluating its contributions however, to the 
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overall protection is challenging. This paper addresses these chal- 
lenges, describes approaches we have developed to help assess 
the adequacy of protection, and demonstrates their use in evaluat- 
ing the contribution of alternative configurations of MC systems. 
This paper focuses on one of the modules of the ASSESS code- a 
state-of-the-art safeguards evaluation tool developed jointly with 
Sandia National Laboratories-and discusses its use for assessing 
the contributions of MC to an overall insider protection program and 
for evaluating the safeguards benefits of new MC technologies. 


38730 Material control: Problems in assessing effective- 
ness. Sanborn, J. (Brookhaven National Lab., Upton, NY (USA)). 
Transactions of the American Nuclear Society (USA), 60: 216 
(Nov 1989). (CONF-891103—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

This paper discusses the evaluation of material accounting and 
control systems at facilities processing large quantities of strategic 
nuclear materials. The subject is timely because of the content of 
new orders and procedures adopted by the U.S. Department of 
Energy (DOE), in particular the performance requirements in DOE 
order 5633.3. This order requires the contractor to demonstrate 
specified levels of detection probability by the safeguards system 
for actions involving the attempted removal of specified target 
quantities of material from a facility. The paper reviews some of 
the difficulties involved in developing methods for determining ade- 
quacy with respect to this and similar requirements. 


38731 The contribution of material control to meeting per- 
formance requirements. Rivers, J.D. Transactions of the 
American Nuclear Society (USA), 60: 216-217 (Nov 1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

The U.S. Dept. of Energy (DOE) is in the process of implement- 
ing a set of performance requirements for material control and 
accountability (MC & A). These graded requirements set a uniform 
level of performance for similar materials at various facilities with 
respect to the threat of an insider adversary stealing special nu- 
clear material (SNM). These requirements are phrased in terms of 
detecting the theft of a goal quantity of SNM within a specified time 
period and with a probability greater than or equal to a specified 
value and include defense in-depth requirements. 


38732 The first word in material control is material. Martin, 
H.R.; Wilkey, D.D. Transactions of the American Nuclear Society 
(USA), 60: 217-218 (Nov 1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Material control has tended to rely on containment and access 
control, augmented by physical inventories, to meet the material 
control and accounting (MC&A) goals of detecting theft/diversion 
and providing assurance that all nuclear material (NM) is present. 
Such systems have significant deficiencies. Material containment 
Strategies are generally based on protection provided at bound- 
aries around the NM and rely on alarms at the boundary for 
detection of theft/diversion. Assurance that all NM is present 
requires a negative inference based on the absence of alarms. Ad- 
ditionally, design of effective boundary protection systems requires 
that the designer be able to anticipate and provide protection for all 
scenarios that the insider adversary might utilize in removing mate- 
rial from the facility. Access control is an administrative system that 
cannot protect against malevolent actions by insiders authorized to 
access the material. Inventories may not provide timely detection of 
theft/diversion, and the sensitivity of detection depends on the 
magnitude of the variance of the inventory difference. More effec- 
tive material control is provided for both material in storage and in 
process by a material-oriented system designed to detect abnormal 
events involving NM. Abnormal events are defined as any unautho- 
rized activity involving NM, whether accidental or deliberate, and 
are assessed to determine the cause of the discrepancy. The de- 
signs of material-oriented control systems vary greatly, depending 
on the operations involved; however, a model system would in- 
clude the use of process monitoring data for material control and 
automated surveillance of material in storage. 
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38733 Future directions for safeguards design/evaluation 
tools. Markin, J.T. (Los Alamos National Lab., NM (USA)). Trans- 
actions of the American Nuclear Society (USA), 60: 218 (Nov 
1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Facilities processing special nuclear material (SNM) are complex 
and dynamic processes whose component equipment, materials, 
and personnel change their status with time. An associated safe- 
guards system that protects SNM from unauthorized activities by 
insiders and outsiders is a system for monitoring the dynamic evo- 
lution of the facility's state, comparing the observed state to the 
expected state, and detecting anomalies that could indicate theft or 
diversion of SNM. Because the installation of a safeguards system 
at a nuclear facility requires resources that are limited, the need for 
an economical system that meets U.S. Department of Energy per- 
formance requirements is obvious. System analysis tools offer 
resource savings when a priori optimization of system design re- 
sults from evaluations of safeguards performance against a range 
of operating conditions and threat scenarios. These analyses save 
resources by avoiding costly upgrades when fielded systems per- 
form inadequately. 


38734 Application of item and personnel tracking to materi- 
als control. Waddoups, |.G. Transactions of the American Nuclear 
Society (USA), 60: 218-219 (Nov 1989). (CONF-891103—: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

Materials control techniques are utilized to provide assurance 
that nuclear materials are being handled properly. In the event that 
materials are improperly handled or potentially malevolent activities 
utilizing nuclear materials are initiated, the materials control 
approach should provide a real-time indication to allow a rapid miti- 
gating response. The appropriate response can range from 
correcting an inadvertent error to preventing an intentional insider- 
perpetrated incident. This paper reviews the use of materials 
control techniques to deter and detect insider malevolence. 


38735 Application of the nuclear material tracking system 
to nuclear materials control. Eggers, R.F. Transactions of the 
American Nuclear Society (USA), 60: 219-220 (Nov 1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society : 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

A concept for a nuclear material tracking system called NTRAK 
has been developed at the Westinghouse Hanford Company 
(Westinghouse Hanford). The NTRAK system currently uses 
gamma-radiation sensors to detect and measure the radiation from 
special nuclear material (SNM) or other radiation sources. By posi- 
tioning detectors appropriately, the signais from multiple detectors 
can be processed to triangulate the position of localized quantities 
of SNM. Once SNM position is established, SNM magnitude can 
also be estimated. The purpose of NTRAK is to monitor the status 
(presence, position, direction of motion, speed, and quantity) of nu- 
clear material inside or outside nuclear facilities. The NTRAK signal 
anomalies can be used to detect diversion and theft of SNM. This 
will help nuclear facilities meet the requirements of U.S. Depart- 
ment of Energy DOE order 5633.3. An NTRAK system is made up 
of modules of gamma-radiation detectors. In a module, detectors 
are positioned close together but are pointing in different directions. 
An NTRAK gamma-radiation detector is shielded on three sides by 
lead to produce a principal viewing axis and a controlled variation 
of detector sensitivity with the viewing angle. The viewing angle is 
the angle between the principal axis of the detector and the direc- 
tion from the detector to the radiation source. A module with two 
detectors can determine the direction to a localized package of 
SNM in two dimensions. A module with three detectors can deter- 
mine the direction to a radiation source in three dimensions. 


38736 Safeguards Issues relevant to geologic disposal of 
spent nuclear fuels. Pillay, K.K.S. (Los Alamos National Lab., NM 
(USA)). Transactions of the American Nuclear Society (USA), 60: 
240-241 (Nov 1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 





Two major controversies surrounding the nuclear industry are ra- 
dioactive waste management and nuclear; material safeguards. 
Although the current policy of the United States is to dispose of 
spent fuels from light water reactors in geologic repositories, very 
few member states of the International Atomic Energy Agency 
have adopted this policy of burying valuable energy resources in 
geological repositories in perpetuity. Most European states that are 
considering geologic emplacement of spent fuels are only consider- 
ing it as an interim measure for possible reuse of the resources in 
the future. In all these cases, safeguarding nuclear materials con- 
tained within the spent fuels is important to prevent proliferation 
and possible diversion of nuclear materials from peaceful uses. In 
civilian nuclear fuel cycles, the time between removal of spent nu- 
clear fuels from reactors and the final stages of nuclear waste 
disposal spans several decades. Safeguarding nuclear materials 
contained in spent fuels during this period varies with (a) storage 
modes, (b) packaging and transportation requirements, and (c) 
treatment of spent fuel for consolidation or recovery of fissile ele- 
ments. This paper considers some possible diversion scenarios of 
spent nuclear fuels and identifies actions necessary to evaluate the 
needs of a comprehensive safeguards system to assure both do- 
mestic and international safeguards. 


38737 _ International safeguards aspects of spent fuel in per- 
manent geologic repositories. Fattah, A.; Khlebnikov, N. 
Transactions of the American Nuclear Society (USA), 60: 242-243 
(Nov 1989). (CONF-891103—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

The concept of not reprocessing spent fuel (No-Reprocessing) is 
one of the options for spent-fuel management. Recent changes in 
social, environmental, economical, and political scenarios make the 
disposal of spent fuel in geologic repositories more attractive, thus 
offering new challenges to safeguards. The nuclear community has 
expressed the need for a consensus to develop a strategy for ad- 
dressing issues of long-term safeguards for the disposa! of spent 
fuel in geologic repositories. At this point a very fundamental ques- 
tion arises, i.e., to what extent should safeguards for spent fuel be 
continued? One possibility is to continue safeguards even long af- 
ter the final disposal facility is decommissioned. This view is 
strongly opposed by others who maintain that it is impractical to 
suggest that safeguards on such fuel be continued ad infinitum. To 
address various concerns at an international level, the International 
Atomic Energy Agency (IAEA) convened an advisory group meet- 
ing to formulate a safeguards policy for spent fuel placed in 
permanent geologic repositories. The agency’s considerations to 
date are discussed. 


38738 Safeguards measurements for long-term storage of 
spent fuel. Bosler, G.E. (Los Alamos National Lab., NM (USA)); 
Rinard, P.M. Transactions of the American Nuclear Society (USA), 
60: 246-247 (Nov 1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Spent-fuel wastes containing nuclear material that will be stored 
in long-term repositories will probably be safeguarded to some 
level. Containment and surveillance will be the principal safeguards 
mechanisms, but depending on the adopted safeguards criteria, 
nondestructive assay may also be necessary. There are only four 
likely possibilities for measuring spent-fuel wastes. (1) Detailed 
measurements could be made on the fuel at the shipping facility as 
the fuel is being loaded into the shipping/storage container. (2) The 
containers could be monitored on receipt at the storage facility. (3) 
Automated, unattended systems integrated into the facility could 
monitor container movement within the facility. (4) Verification in- 
strumentation built into the storage container could be used to 
continuously monitor contents. Of the four measurement possibili- 
ties, only measurements at the shipping facility could be performed 
effectively with equipment transported to the facility for that pur- 
pose. At a storage facility where measurements are made on 
containers rather than individual items, best results require that the 
system be designed into the facility. In this paper, the authors dis- 
cuss the type of measurements that might be made either at the 
shipping or at the storage facility and the practicality of such mea- 
surements. 
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38739 Development and testing of the methodology for per- 
formance requirements. Rivers, J.D. Transactions of the 
American Nuclear Society (USA), 60: 284 (Nov 1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

The U.S. Department of Energy (DOE) is in the process of im- 
plementing a set of materials control and accountability (MC&A) 
performance requirements. These graded requirements set a uni- 
form level of performance for similar materials at various facilities 
against the threat of an insider adversary stealing special nuclear 
material (SNM). These requirements are phrased in terms of de- 
tecting the theft of a goal quantity of SNM within a specified time 
period and with a probability greater than or equal to a special 
value and include defense-in-depth requirements. The DOE has 
conducted an extensive effort over the last 24 yr to develop a 
practical methodology to be used in evaluating facility performance 
against the performance requirements specified in DOE order 
5633.3. The major participants in the development process have 
been the Office of Safeguards and Security (OSS), Brookhaven 
National Laboratory, and Los Alamos National Laboratory. The pro- 
cess has included careful reviews of related evaluation systems, a 
review of the intent of the requirements in the order, and site visits 
to most of the major facilities in the DOE complex. As a result of 
this extensive effort to develop guidance for the MC&A perfor- 
mance requirements, OSS was able to provide a practical method 
that will allow facilities to evaluate the performance of their safe- 
guards systems against the performance requirements. In addition, 
the evaluations can be validated by the cognizant operations of- 
fices in a systematic manner. 


0560 Legislation and Regulations 
Refer also to citation(s) 38563, 38564, 38628, 38640, 38642, 38867 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


38740 (ORNUFTR-3041) [Price and availability of isotope 
materials and related services]: Foreign trip report, September 
3-17, 1988. Adair, H.L. Oak Ridge National Lab., TN (USA). 26 
Sep 1988. 26p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO05-840R21400. Order Number DE90012282. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler participated in the Fourteenth World Conference of 
the INTDS in Darmstadt, Germany. As president of the Society, the 
traveler conducted a Board meeting before the beginning of the 
Conference, gave the opening remarks to officially begin the Con- 
ference, and conducted the biennial business meeting of the 
Society during the Conference. The Fourteenth INTDS Conference 
was held jointly with the International Atomic Energy Agency- Inter- 
national Nuclear Data Committee (IAEA-INDC). The traveler 
participated in IAEA-INDC advisory group meetings and gave a 
paper entitled “Examples of Problems Caused by Impurities in Tar- 
gets and/or Research Samples.” The traveler reviewed the Oak 
Ridge National Laboratory (ORNL) Isotope Distribution Program 
(IDP) with the IAEA-INDC participants to inform them what materi- 
als and services were available through this program. The traveler 
visited installations in Germany and England to meet with users of 
the enriched stable and radioactive materials and services provided 
by the ORNL IDP. The purpose of the visits was to determine their 
future needs for the materials and services provide by the ORNL 
IDP. The purpose of the visits was to determine their future needs 
for the materials and services provided by the ORNL program, to 
update our existing or potential future customer on materials and 
services presently available from the program, and to discuss any 
possible problems the customers may be experiencing in obtaining 
materials and services from the ORNL IDP. 7 refs., 4 figs. 
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38741 (ORNL/FTR-3055) [Current and future requirements 
for isotopic materials and related services]: Foreign trip re- 
port, September 4-16, 1988. Tracy, J.G. Oak Ridge National 
Lab., TN (USA). 26 Sep 1988. 27p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. Order Number 
DE90012309. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
The traveler attended the INTDS Conference; chaired a technical 
session, “Activity Reports of Target Laboratories"; and presented 
an invited paper entitled “Isotope Separation Program — Present 
and Future.” The NTDS Conference was held jointly with the Inter- 
national Atomic Energy Agency-international Nuclear Data 
Committee (IAEA-INDC). Papers of particular interest to ORNL iso- 
tope enrichment and distribution program were those related to 
isotope separations, chemical conversion of small samples, and 
isotope requirements. Discussions at the conference site and at the 
University of Munich involved isotope needs, customer concerns 
regarding availability of materials and services, and the future of 
*‘Ca as a tool for radiometric dating. 4 figs., 1 tab. 


0702 Radiation Sources 
Refer also to citation(s) 39292, 39339 


38742 Los Alamos high-power microwave source develop- 
ment: The resonant-cavity virtual cathode and the large-orbit 
gyrotron. Fazio, M.V. (Los Alamos National Lab., NM (USA). Ac- 
celerator Technology Div.); Hoeberling, R.F.; Kinross-Wright, J.; 
Van Haaften, F. pp. 139-143 of Microwave and particle beam 
sources and directed energy concepts: Volume 1061. Brandt, H.E. 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (USA) (1989). (CONF-8901158-: Microwave and particle 
beam sources and directed energy concepts, Los Angeles, CA 
(USA), 16-18 Jan 1989). 

The need for new, very intense microwave sources has been 
stimulated by the requirements for high-power phased arrays, vul- 
nerability and effects tests sources, and the next generation of 
particle accelerators including the proposed linear colliders. All of 
these applications place stringent demands on the microwave 
source in addition to high power, including frequency and phase 
stability, efficiency, and long pulse (> 1 ys) repetitive operation. 
Los Alamos is working on the resonant-cavity virtual cathode 
source and the large-orbit gyrotron in an attempt to experimentally 
address some of these issues. The resonant-cavity virtual cathode 
research has succeeded in demonstrating single-mode, narrow- 
band operation by surrounding the oscillating virtual cathode with a 
resonant-cavity structure. An experimental effort to injection lock 
the oscillating virtual cathode to a low-power injected signal is cur- 
rently underway. The large-orbit gyrotron research is directed 
toward developing a technique for efficiently coupling the mi- 
crowave output power into rectangular wave-guide. A 1-MV, 20-kA 
modulator with a 1-ys pulse length and a 5-Hz pulse repetition fre- 
quency (prf) has been designed and is currently in development; it 
will be used to drive a repetitively pulsed large-orbit gyrotron. The 
overall experimental effort is described and current experimental 
results are discussed. 


38743 Bunch beam production and microwave generation 
in reditrons. Kwan, T.J.T. (Los Alamos National Lab., NM (USA)); 
Davis, H.A.; Fulton, R.D.; Sherwood, E.G. pp. 100-111 of Mi- 
crowave and particle beam sources and directed energy concepts: 
Volume 1061. Brandt, H.E. Society of Photo-Optical Instrumenta- 
tion Engineers, Bellingham, WA (USA) (1989). (CONF-8901158—: 
Microwave and particle beam sources and directed energy con- 
cepts, Los Angeles, CA (USA), 16-18 Jan 1989). 

The authors have discovered in our two-dimensional particle-in- 
cell simulations that the oscillation of virtual cathodes in reditrons 
can produce a highly modulated electron beam. Full (100%) current 
modulation of the leakage electron beam was observed in our sim- 
ulations. The modulation is at the frequency of the oscillating virtual 
cathode and the transverse magnetic mode generated by the red- 
itron. The authors have further incorporated an inverse diode with a 
line impedance of 50 ohms in the reditron and showed that 28% of 
the kinetic energy of the modulated electron beam was converted 
into transverse electromagnetic waves with peak power of 1 GW. 
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Refer also to citation(s) 38916 


0704 Economic, Industrial, and Business Aspects 


38744 (ORNL/FTR-3052) [Materials and services provided 
by the Isotope Research Materials Laboratory]: Foreign trip re- 
port, September 4, 1988-September 16, 1988. Aaron, W.S. Oak 
Ridge National Lab., TN (USA). 27 Sep 1988. 18p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90012280. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

the traveler participated in the Fourteenth World Conference of 
the INTDS at Darmstadt, Germany. An invited paper entitled “De- 
velopment and Preparation of Thin, Supported Targets and Stripper 
Foils” was presented, and the final session of the conference was 
chaired. A $500 honorarium for attendance at the conference was 
granted by Geselischaft fur Schiwerionenforschung (GSI). The trav- 
eler next visited the European Institute for Transuranium Elements 
in Karlsruhe, FRG, to review their activities, concentrating on the 
area of transuranium metals and compounds, and to discuss possi- 
ble future sales of transuranium elements and technical services to 
the institute. Finally, the traveler visited the Central Bureau for 
Nuclear Measurements (CBNM) during which time extensive dis- 
cussions were held on their materials processing capabilities and 
the availability of isotopes and services from Oak Ridge National 
Laboratory (ORNL). Transportation and increased interactions be- 
tween the Sample Preparation Group at CBNM and the IRML at 
ORNL were also discussed, because these groups perform many 
similar materials preparations. 


08 HYDROGEN 


0801 Production 
Refer also to citation(s) 39123 


0808 Properties and Composition 


38745 Recombination and dissociative recombination of 
H*2 and H*s lons on surface with applications to hydrogen 
negative lon sources. Hiskes, J.R. (Lawrence Livermore National 
Lab., CA (USA)); Karo, A.M. pp. 542-546 of Microwave and parti- 
cle beam sources and directed energy concepts: Volume 1061. 
Brandt, H.E. Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (USA) (1989). (CONF-8901158—: Microwave and 
particle beam sources and directed energy concepts, Los Angeles, 
CA (USA), 16-18 Jan 1989). 

A four-step model for recombination and dissociative recombina- 
tion of H2* and H3* ions on metal surfaces is discussed. 
Vibrationally excited molecules, Ho(v"’), from H3* recombination 
are produced in a broad spectrum that enhances the excited level 
distribution. The application of this latter process to hydrogen nega- 
tive ion discharges is discussed. 


0830 Combustion 


38746 A model of H2-enhanced spray combustion. Richards, 
G.A. (Purdue Univ., Lafayette, IN (USA). Thermal Science and 
Propulsion Lab.); Sojka, P.E. Combustion and Flame (USA), 
79(3): 319-332 (Mar 1990). 

A theoretical model for hydrogen-enhanced spray combustion 
has been developed. It assumes evaporation limited combustion, 
requires specification of a droplet ignition temperature, and as- 
sumes hydrogen combustion occurs at a given temperature in a 
zone that is thin compared to the spray combustion zone. The 
model has been used to investigate how the location of hydrogen 
combustion affects the flame speed of a spray/hydrogen-air mix- 
ture. Flame speeds calculated without hydrogen addition are in 
good agreement with experimental data. Flame speeds calculated 





with hydrogen addition support the hypothesis that hydrogen bur- 
nup must occur early in the spray combustion zone if substantial 
improvement in the hydrocarbon burning rate is to be observed. 


09 BIOMASS FUELS 


38747 (EMR/TB—CE03039) Fourth meeting of the National 
Advisory Committee on Bioenergy. Department of Energy, 
Mines and Resources, Ottawa, ON (Canada). Technology Branch. 
[1989]. vp. (CONF-8901200-: 4. meeting of the National Advisory 
Committee on Bioenergy, Ottawa (Canada), 17-19 Jan 1989; CE— 
03039). Available from Canada. Energy, Mines and Resources 
Canada. Technology Branch, 460 O'Connor St., Room 606, Ot- 
tawa, ON, CAN K1A OE4. Prices: PRICES UPON REQUEST. 

The fourth meeting of National Advisory Committee on Bioenergy 
(NACB) was held in Ottawa, January 1989. The meeting discussed 
the importance of biomass as an alternate energy source. Various 
aspects of bioenergy development were presented which include: 
biomass resource availability, bioenergy in Atlantic Canada, energy 
efficiency and diversity, environmental impact of biomass conver- 
sion, bioenergy research and development program, and the 
organization and structure of NACB. Separate abstracts have been 
prepared for two papers. 


0907 Resources 


38748 (CONF-9006223-1) Can prairie forestry benefit from 
biotechnology?. Tuskan, G.A.; Wright, L.L. Oak Ridge National 
Lab., TN (USA). [1990]. 5p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC05-840R21400. (ESD- 
3515). From 43. Great Plains agricultural council forestry 
committee conference; Colorado Springs, CO (USA); 14 Jun 1990. 
Order Number DE90013281. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

Biotechnologies such as plant tissue culture and recombinant 


DNA techniques are expected to improve the adaptability and the 
productivity of short rotation woody crops (SRWC) and thus offer 
an opportunity to initiate a new form of prairie forestry. Increasing 
SRWC productivity, reducing production costs, and improving 
SRWC quality will be required, however, to realize this opportunity. 
13 refs. 


0908 Production 
Refer also to citation(s) 39141 


38749 (EMR/TB—CE03039, pp. 1-13) Current activity in 
wood chip combustion systems in the Atlantic region. Bran- 
don, R.J. (P.E.I. Energy Corp., Charlottetown, PE (Canada)); 
Owens, E.T.; Drover, J.; Hayes, B. Department of Energy, Mines 
and Resources, Ottawa, ON (Canada). Technology Branch. [1989]. 
(CONF-8901200-: 4. meeting of the National Advisory Committee 
on Bioenergy, Ottawa (Canada), 17-19 Jan 1989; CE—03039). In 
Fourth meeting of the National Advisory Committee on Bioenergy. 
Available from Canada. Energy, Mines and Resources Canada. 
Technology Branch, 460 O’Connor St., Room 606, Ottawa, ON, 
CAN K1A OE4. Prices: PRICES UPON REQUEST. 

Use of wood fuels is of particular interest to extensively forested 
Atlantic Canada. This paper reviews the use of wood chip fuel in 
medium sized (200 KW to 20,000 KW) heating systems on a 
province by province basis. Significant differences in the program 
administration from province to province have resulted in the pro- 
gram users, and in both the number and size of installations. 
Capital costs, which are currently high, could be reduced by stan- 
dardization of systems to reduce manufacturing costs and by 
further refinement of the design of building and storage sites. In 
areas, like Atlantic Canada, where there is an existing forest prod- 
ucts industry, wood fuels are a market opportunity for sawmills and 
other forest operations. Opportunities exist in electric power gener- 
ation or cogeneration. The best economic use of fibre or wood 
residue needs to to be considered as the efficiency of be consid- 
ered since the electric power process is only 30-35% thermally 
efficient. Along with this, the environmental advantages that wood 
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fuel has over other combustion fuels, especially with regard to SO. 
and COz emissions, need to be considered. The future of conver- 
sion to wood fuels depends on the long term outlook for oil prices. 
1 fig., 4 tabs. 
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38750 (DOE/CE/40772-T4) The production of chemicals 
from food processing wastes using a novel fermenter separa- 
tor: Annual progress report, September 1988—December 1989. 
Dale, M.C.; Havlik, S.; Lee, W.C.; Lineback, D.S.; Park, C.H.; 
Okos, M.R. Purdue Univ., Lafayette, IN (USA). [1990]. 112p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG02-85CE40772. Order Number DE90012542. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

A range of chemicals can be made from fermentation processes, 
and most fermentations are characterized by product inhibition. As 
product concentration increases, inhibitory products can substan- 
tially limit the rate of fermentation processes. Product recovery 
costs are a strong function of concentration. It is expensive to 
recover low levels of product from a fermentation broth. Thus, fer- 
mentation costs (which increase with higher product concentration) 
traditionally must be balanced against product recovery costs 
(which decrease with product concentration). A novel reactor- 
separator process has been developed at Purdue University to 
minimize product inhibition of fermentation rates. This reactor has 
been shown to exhibit very high productivities — simultaneously 
producing and removing a inhibitory product while maintaining a 
high viable cell concentration in the reactor. The basic objective of 
this study is to develop an energy efficient and economical process 
to convert food wastes to usable fuels and chemicals. The work is 
divided into two major efforts: an applied phase which involves de- 
sign and building of a whey to ethanol process as well as process 
design and optimization; and a basic phase which involves investi- 
gating alternative fermentation systems and fundamental research 
on immobilized cell reactor systems. This document discusses the 
study and its results. 


38751 (FP-3) Hudson Bay wood gasifier: Final technical 
report on a Renewables-Conservation Demonstration Program 
Project. Saskatchewan Dept. of Energy and Mines, Regina, SK 
(Canada); Department of Energy, Mines and Resources, Ottawa, 
ON (Canada). Dec 1981. 98p. (CE-02948). Available from 
Saskatchewan Energy and Mines, 1914 Hamilton St., Regina, SK, 
CAN S4P 4V4. Prices: PRICES UPON REQUEST. 

With electricity generation in mind, the 0.25 MW British Columbia 
Research fluidized bed wood gasifier was scaled up into a 1.2 MW 
pilot plant at the Saskatchewan Forest Products plywood mill in 
Hudson Ray, Saskatchewan, with the commissioning of the unit 
being completed in 1979. Following the installation of a new air- 
lock, grate and ash scraper and a program of preliminary runs, a 
60-day period was completed, during which the suitability of the 
Hudson Bay wood gasification system for continous operation was 
evaluated. It was concluded that serious deficiencies exist in the 
available scale-up procedures and expertise. Areas requiring major 
changes include the feed system, to alleviate the back-leakage of 
product gases, and to prevent overheating in the combustion zone, 
the grate/ash removal system, and the mode of operation (fixed or 
fluidized bed). Because the gasifier was designed to run in the flu- 
idized mode, and in fact operates as a fixed moving bed, problems 
have arisen with ash removal and overheating. The stack gas and 
the waste water effluents were found to pose no serious threat to 
the environment, and can be safely disposed of without producing 
pollution problems. The scrubber operated very well, producing a 
cool, clean gas which burned well in the diesel and in the Maxon 
burner. A comparison of wood gasification to diesel oil generation 
of electricity revealed that, over the next 15 years, wood gas will 
produce cheaper electricity than well diesel, when a free source of 
waste wood is available, such as the situation in which the plant is 
listed at the source of the waste wood, and is operated by the 
waste wood producer. 4 refs., 22 figs., 8 tabs. 
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38752 (FP-6) Limestone calcination using fire-killed tim- 
ber: Final technical report on a Renewables-Conservation 
Demonstration Program Project. Saskatchewan Dept. of Energy 
and Mines, Regina, SK (Canada); Department of Energy, Mines 
and Resources, Ottawa, ON (Canada). [1982]. 86p. (CE-02935). 
Available from CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
$0.34 CAN per page, $3.40 minimum. 

The objective of this report is to determine the technical and eco- 
nomic feasibility of utilizing fire-dilled timber as a replacement for 
fuel oil in the calcination of limestone at Pinehouse, Saskatchewan. 
This includes consideration of the environmental impacts of both 
wood harvesting and utilization. In order to select an appropriate 
wood burning technology, an extensive literature search was con- 
ducted. The requirements involving the properties of the ‘ire-killed 
timber and of the limestone will be considered, when it will come to 
selection energy-efficient burner and kiln systems. The availability 
of fire-killed timber is discussed. The quantity of fire-killed timber 
currently available and to be available over a 20 years period, 
though difficult to calculate, is far in excess of the amount required 
for limestone calcination. The terrain, being essentially of low relief, 
makes the fire-killed timber available to mechanized harvesting 
techniques All fire-killed timber can be used regardless of species. 
The most economic locations for harvesting are within a 100 miles 
radius of the plant site. The key factor is the moisture content of 
the timber, which depends on the age of the burn. on the age of 
the burn. The cost is approximately $7/tonne of lime produced uti- 
lizing fuel oil; other fossil fuels, peat or saw-mill wood wastes would 
be either too costly or too irregularly supplied. The environmental 
review of the utilization of fire-killed timber did not identify any neg- 
ative impacts in a well managed project. 47 refs., 22 figs., 9 tabs. 


38753 (HQ-CE02938) Biosyn, St-Just-de-Bretenieres, 
Comte de Montmagny, Quebec: Biomass gasification: Execu- 
tive summary. Hydro-Quebec, Montreal, PQ (Canada). [1987]. 
4ip. (CE-02939). Available from Hydro-Quebec, Centre de diffu- 
sion, 75, boul. Dorchester ouest, 14e etage, Montreal, PQ, CAN 
H2Z 1A4. Prices: PRICES UPON REQUEST. 

The Biosyn project started in the early 1980s as part of the fed- 
eral and provincial governments’ response to the then continuing 
energy crisis and, in particular, to the impending shortage of liquid 
transportation fuels. Of the various technologies for the conversion 
of wood residues to liquid fuels, the option closest to commercial- 
ization was gasification to a synthesis gas (syngas) and its 
subsequent conversion to methanol. A pre-feasibility study was 
positive as to the present availabilty of sufficient ligno-cellulosic 
resources from wood residues, as well as the possible future avail- 
ability from energy plantations. In August 1981, Biosyn initiated a 
demonstration project: the installation of a pressurized gasifier 
capable of operating at around 10 tonnes/h. Fuel preparation, in- 
cluding gasification (screw feader and reactor), ash removal, gas 
handling and instrumentation are discussed. The majority of the ex- 
periments were carried out on a mixture of softwood bark and 
sawdust; other feedstocks tested comprised of maple, peat and 
hardwood chips from French Guiana and North Carolina. The oper- 
ation of the gasification plant in air and oxygen environments is 
described. Results are given for yield, chemical composition and 
calorific value of the syngas. The projected methanol-from-syngas 
plant was not constructed and, in March 1987, the decision was 
taken to close the Biosyn project as a result of economic projec- 
tions that showed high methanol costs. 13 figs., 1 tab. 


38754 (ORNL/FTR-2902) [Ethanol production by immobi- 
lized microorganisms]: Foreign trip report, May 27—June 9, 
1988. Davison, B.H. Oak Ridge National Lab., TN (USA). 23 Jun 
1988. 9p. DOE Contract AC05-840R21400. Order Number 
DE90012277. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The traveler presented research on ethanol production by 
immobilized Z. mobilis in a fluidized-bed bioreactor and the hydro- 
dynamics of these systems. Discussions were held on the current 
progress on the collaborative research grant and on possible 
sources for continued collaborative support. The current laboratory 
research at the two sites was discussed and observed, including 
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ethanol production, immobilized cells, plant-cell culture, and extrac- 
tive distillation of ethanol. 


38755 (ORNL/FTR-2979) [Bioprocessing and applications]: 
Foreign trip report, July 15-31, 1988. Scott, C.D. Oak Ridge Na- 
tional Lab., TN (USA). 3 Aug 1988. 9p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC05- 
840R21400. Order Number DE90012378. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The traveler presented a paper on advanced bioreactors for 
ethanol production at the 8th International Biotechnology Sympo- 
sium and participated in the meeting. An invited seminar on 
advanced biotechnology concepts was presented at the Institut Na- 
tional des Sciences Appliquees in Toulouse. Extensive discussions 
on bioprocessing applications were also carried out at the Institute. 
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38756 (EMR-CE02940) Commercial, industrial and institu- 
tional wood energy conversion guide: Alternative energy and 
conservation demonstrations: Project report. Department of 
Energy, Mines and Resources, Ottawa, ON (Canada). 1 Jul 1985. 
95p. (CE-02940). Available from Energy, Mines and Resources 
Canada, Communications Branch, 580 Booth St, Ottawa, ON, CAN 
K1A OE4. Prices: PRICES UPON REQUEST. ) 

This guide is designed for owners and managers of commercial,» 
industrial and institutional facilities located in Prince Edward Island, 
to help them determine the potential economic benefit of convert- 
ing existing oil-fuelled heating systems to wood-fuelled heating 
systems. The steps which should be followed in deciding whether 
to convert to a wood fuel system are described. Essential elements 
include: analysis of the current heating system and future heating 
requirements; identification of an appropriate wood-fuelled system; 
assessment of wood supply. This guide also compares round-wood 
and wood chip/residue fed systems and provides information on 
the purchase and installation of a suitable furnace or boiler system. 
The highest returns on investment, especially for wood chip sys- 
tems, results from sizing the equipment to provide the base, rather 
than the peak load requirements. After grant pre-tax paybacks of 
sample round-wood and woodchip installations range from 2.1 to 
9.0 y. A choice must be made between feeding fuel to the system 
by a labour-intensive system or an automated, capital-intensive 
system. The supply and cost of different forms of wood fuel 
(sawlogs, pulpwood and sawmill wastes) on P.E.|. are discussed. 
Turnkey installations are available from larger equipment suppliers; 
a list of these is given at the end of the report. Currently, the prin- 
cipal government incentive program for organizations considering 
investing in a wood-fuelled heating plant is the Alternate Energy 
Development Program. 6 refs., 16 figs., 28 tabs. 


(EMR/TB-89-05612) Design and performance of 
wood-chip-fired stokers and pre-heaters (output range 25 to 75 
kw): Final report. LeMay, C. (I.R.T.A., Clarence Creek, ON 
(Canada)); O’Connor, G. Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). Technology Branch. Nov 1988. 


38757 


115p. 23283-7-6003/01-SZ. (MICROLOG-—89-05612). Available 
from PC Canada. Energy, Mines and Resources Canada. Technol- 
ogy Branch, 460 O'Connor St., Room 606, Ottawa, ON, CAN K1A 
5H3; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The performance of chip-fired stokers, preheaters, and heat ex- 
changers was tested to evaluate their safety, reliability, efficiency, 
and emissions characteristics. In addition, information was col- 
lected for the purpose of revising several Canadian standards to 
accommodate chip-fired systems. Efficiency and emissions testing 
was done according to Canadian Standards Association standard 
B415, modified as necessary to test thermostatically controlled sys- 
tems burning roundwood, and to test stokers and preheaters 
burning particulate fuel. A number of different types of particulate 
fuels were tested in order to gather comparative data on 
combustion characteristics, maintenance requirements, and cost- 
effectiveness. These fuels included wood chips, sawdust, ground 





bark, peat, and pellets made from wood and peat. Various combi- 
nations of stokers or preheaters with boilers or furnaces in the 
25-75 kW range were evaluated to determine whether stokers or 
preheaters could be safely retrofitted. The results show that stoker 
or preheater combinations can produce safe, economical heat with 
very low pollution levels from a variety of particulate fuels. How- 
ever, no single unit tested was capable of properly handling and 
burning the wide variety of fuel types and moisture contents used. 
Fuel delivery mechanisms were often found to be quite unreliable 
except with pelletized fuels. Observations regarding furnace design 
are made throughout the descriptions of the tests, and guidelines 
are presented for wood boiler design. 19 figs., 2 tabs. 
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38758 (CONF-9008104—2) A summary of the status of bio- 
mass conversion tech les and opportunities for their use 
in Latin America. Waddle, D.B.; Periack, R.D. Oak Ridge National 
Lab., TN (USA). Mar 1990. 18p. Sponsored by U.S. Agency for In- 
ternational Development. DOE Contract AC05-840R21400. From 
Pan American engineers: partners for progress; Washington, DC 
(USA); 19-24 Aug 1990. Order Number DE90012284. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Biomass plays a significant role in energy use in developing 
countries; however, these resources are often used very ineffi- 
ciently. Recent technology developments have made possible 
improved conversion efficiencies for utility scale technologies. 
These developments may be of interest in the wake of recent 
policy changes occurring in Central America, with respect to inde- 
pendent power production. Efforts are also being directed at 
developing biomass conversion technologies that can interface 
and/or compete with internal combustion engines for small, isolated 
loads. This paper reviews the technological status of biomass con- 
version technologies appropriate for commercial, industrial, and 
small utility applications in developing countries, and in Latin Amer- 
ica in particular. Market opportunities, constraints, and technology 
developments are also discussed. 22 refs., 1 tab. 
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38759 Particle and trace element production from fires in 
the chaparral fuel type. Einfeld, W. (Sandia National Labs., Albu- 
querque, NM (USA)); Mokler, B.V.; Morrison, D.J.; Zak, B.D. pp. 31 
of Proceedings of the Air and Waste Management Assoc. 82nd 
annual meeting and exhibition (Abstracts). Air and Waste Manage- 
ment Assoc., Pittsburgh, PA (USA) (1989). (CONF-890692-: 82. 
Air and Waste Management Association annual meeting and exhi- 
bition, Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-25.2. 

A recent prescribed chaparral forest burn conducted in the San 
Dimas, CA experimental forest provided an opportunity for a coop- 
erative effort by several research agencies to characterize smoke 
emissions from a large scale fire in the chaparral fuel type. The 
Sandia National Laboratories Twin Otter was one of several aircraft 
engaged in smoke sampling and analysis during the main fire. 
Smoke samples were collected by a grab sampling technique that 
permitted the collection of plume gas and aerosol samples in a lo- 
calized section of the plume. Aerosol samples were deposited on 
fiters and subsequently analyzed for elemental content by X-ray 
fluorescence and aerosol carbon species by combustion analysis. 
Particle morphologies were characterized by scanning electron mi- 
croscopy. In this paper the authors present results; specifically 
related to the topic of chaparral smoke characterization. Aerosol 
size distributions ranging from 0.01 to 50 micrometer particle diam- 
eter measured in the various stages of the smoke plume are 
presented. Smoke emission factors as determined by a carbon 
tracer technique are presented. Smoke emission factors as deter- 
mined by a carbon trace technique are reported as well as the 
trace element composition of the aerosol. The measured concen- 
trations of elemental tracers such as potassium that are normally 
associated with vegetative fuel combustion and their ratios to fine 


13 HYDRO ENERGY 
1303 Plant Design and Operation 


particle mass concentration are also presented and discussed. Evi- 
dence of fire induced resuspension of heavy elements such as 
lead from anthropogenic sources are also presented. 


38760 Emissions from prescribed burning of chaparral. 
Ward, D.E. (Intermountain Research Station, USDA Forest Service, 
Missoula, MT (US)); Hardy, C.C. pp. 32 of Proceedings of the Air 
and Waste Management Assoc. 82nd annual meeting and exhibi- 
tion (Abstracts). Air and Waste Management Assoc., Pittsburgh, PA 
(USA) (1989). (CONF-890692-: 82. Air and Waste Management 
Association annual meeting and exhibition, Anaheim, CA (USA), 
25-30 Jun 1989). 

Technical Report 89-25.5. 

This paper describes emission factors for several gaseous and 
particulate matter emissions from burning chaparral fuels found pri- 
marily in the southwestern United States. Measurements of the 
smoke were taken for flaming and smoldering combustion phases 
by suspending sample packages over test fires of about 0.5 
hectares in size. The mean emission factor for total particulate 
matter was 15.2 g/kg, a factor of two greater than the respective 
value of 7.2 g/kg for particles less than 2.5 micrometers in diame- 
ter. Emission factors for carbon monoxide were lower for the burns 
of chaparral fuels than for logging slash burned in the Pacific 
Northwest. Concentration of other trace materials contained with 
the PM2.5 were also much higher in smoke from chaparral-fuel 
fires. For example, lead made up nearly 0.34 percent of the PM2.5 
for the chaparral but was less than 0.1 percent for the logging 
slash fires. Measurements were also taken of temperature, vertical 
velocity, and carbon mass flux within the convection columns 
above the burn areas. 
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38761 (EMR-CE02949) Roddickton mini-hydro develop- 
ment: Small scale demonstration project: Renewable energy 
and energy conservation techn ly. Connors, R.C. (Newfound- 
land and Labrador Hydro, St. John’s, NF (Canada)). Newfoundland 
and Labrador Hydra, St. John’s, NF (Canada); Department of En- 
ergy, Mines and Resources, Ottawa, ON (Canada). [1980]. vp. 
(CE-02949). Available from Energy, Mines and Resources 
Canada, Communications Branch, 580 Booth St, Ottawa, ON, CAN 
K1A OE4. Prices: PRICES UPON REQUEST. 

The Roddickton small-scale hydroelectric power plant described 
in this report lies on Marble Brook, less than 2 km from the com- 
munity of Roddickton, in northern Newfoundland. The single-unit 
plant uses 47 m of gross head and drainage area of 23 km?. The 
development involved the construction of a 76 m long by 3.5 m 
high timber crib dam. The power-house is a small pre-engineered 
building which houses a chemical Ossberger cross-flow turbine 
with a rated speed of 451 mpm connected, through a speed in- 
creaser, to a 1200 mpm, 425 kW synchronous generator. The 
project includes a small supervisory control system that allows the 
small hydro power plant to be operated remotely. The small hydro 
plant will mesh with an existing isolated system presently supplied 
solely by one diesel plant; the mini-hydro development is slated for 
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completion by November 1980 at a cost of $1.225 M, of which 
$1.08 M came from the federal government, and will produce 1.5 
Gwh/y or 25% of the energy demand of the system. The site de- 
scribed, the design stage, the design itself (especially the hydraulic 
turbine and the dam), the environmental impacts of the project, the 
construction methodology, the operation and the cost of construc- 
tion are discussed. This small hydro project has employed 
simplified construction and installation based on a well-proven tur- 
bine type. The small-scale hydroelectric power potential of the 
Province of Newfoundland is also discussed in general. The report 
is illustrated by colour photographs of the project at various stages 
of completion, as well as by maps and engineering drawings. 7 
refs., 97 figs., 10 tabs. 
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38762 (DOE/ER/13594-3) [Photosynthesis in intact plants]: 
Progress report. Illinois Univ., Urbana, IL (USA). [1990]. 36p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
86ER13594. Order Number DE90013699. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Progress in the two years since the last renewal application has 
been excellent. We have made substantial contributions on both 
main fronts of the projects, and are particularly happy with the 
progress of our research on intact plants. The approach of basing 
our field work on a sound foundation of laboratory studies has en- 
abled is to use methods which provide unambiguous assays of 
well characterized reactions. We have also made excellent 
progress in several laboratory studies which will have direct appli- 
cations in future field work, and have introduced to the laboratory a 
range of molecular genetics techniques which will allow us to ex- 
plore new options in the attempt to understand function at the level 
of molecular structure. 


38763 (DOE/ER/13785-3) Gas exchange characteristics as 
indicators of the basic limiting factors in photosynthesis: Cu- 
mulative report for 1987-May 1989. Sharkey, T.D. Wisconsin 
Univ., Madison, WI (USA). Dept. of Botany. 1989. 8p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-87ER13785. 
Order Number DE90012399. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

Photosynthesis provides essentially all of the primary productivity 
on Earth. The rate of photosynthesis varies widely between and 
even within species. The basic processes are similar in most Cy, 
plant species and so the differences in the rate of photosynthesis 
must be governed by feedback mechanisms regulating the rate of 
photosynthesis to meet the needs of the plant. Understanding 
these feedback mechanisms may allow us to modify them to adapt 
photosynthesis to the needs of humans. in this research | have 
concentrated on one feedback mechanism. This feedback mecha- 
nism comes into play when the capacity for starch and sucrose 
synthesis cannot keep pace with the chloroplast’s ability to produce 
triose phosphate. My colleagues and | have demonstrated that this 
type of feedback can occur under natural conditions and that both 
electron transport and Rubisco (RuBP) carboxylase are reduced in 
activity during this feedback. We demonstrated that the reduced 
activity of RuBP carboxylase is caused by reduced carbamylation. 
These studies have led us to speculate that the role of RuBP car- 
boxylase decarbamylation (deactivation) is to regulate the pool of 
free phosphate inside the chloroplast stroma. In these and other 
ways this research has contributed to our understanding of how 
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the rate of photosynthesis is established in plants and how that 
rate might be modified in the future. 


38764 (FRNC-TH-3597) Development of a general method 
for photovoltaic system analysis. Nolay, P. Ecole Nationale Su- 
perieure des Mines, 75 - Paris (France). 1987. 184p. (In French). 
Order Number DE90501908. Available from NTIS (US Sales Only), 
PC AO09/MF A01. 

The photovoltaic conversion for energetic applications is now 
widely used, but its development still needs the resolution of many 
problems for the sizing and for the real working of the installations. 
The precise analysis of the components and whole system behav- 
iour has led to the development of accurate models for the 
simulation of such systems. From this modelling phase, a simula- 
tion code has been built. The validation of this software has been 
achieved from experimental test measurements. Since the quality 
of the software depends on the precision of the input data, an orig- 
inal method of determination of component characteristics, by 
means of model identification, has been developed. These tools 
permit the prediction of system behaviour and the dynamic simula- 
tion of systems under real conditions. Used for the study of 
photovoltaic system sizing, this software has allowed the definition 
of new concepts which will serve as a basis for the development of 
a sizing method. 


38765 (FRNC-TH-3601) Developments in the EPR pulling 
method for Si polycrystal ribbons and photocells production. 
M’Ghaieth, R. Institut National des Sciences Appliquees (INSA), 69 
- Villeurbanne (France). Apr 1989. 151p. (in French). Order Num- 
ber DE90501899. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

A detailed study of the EPR (Electron Powder Ribbons) pulling 
system is presented; Si polycrystalline silicon ribbons are produced 
by electron bombardment. Thermal stresses are produced in the 
fusion lines, causing cracking, and an electronic displacement sys- 
tem of the fusion line is developed in order to avoid ribbon 
cracking. Purification methods are described and physical, chemi- 
cal and electrical properties of the silicon ribbons are presented. 


38766 (N-90-19299) Aeolian removal of dust from photo- 
voltaic surfaces on Mars. Gaier, J.R.; Perez-Davis, M.E.; 
Marabito, M. National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center. Feb 
1990. 19p. (NASA-TM—102507;E-5309;NAS—1.15:102507). Avail- 
able from NTIS, PC A03/MF A01. 

It is well documented that Mars is totally engulfed in huge dust 
storms nearly each Martian year. Dust elevated in these global 
dust storms, or in any of the numerous local dust storms could set- 
tle on photovoltaic surfaces and seriously hamper photovoltaic 
power system performance. Using a recently developed technique 
to uniformly dust simulated photovoltaic surfaces, samples were 
subjected to Martian-like winds in an attempt to determine whether 
natural aeolian processes on Mars would sweep off the settled 
dust. The effects of wind velocity, angle of attack, height off the 
Martian surface, and surface coating material were investigated. 
Principles which can help to guide the design of photovoltaic 
arrays bound for the Martian surface were uncovered. Most impor- 
tantly, arrays mounted with an angle of attack approaching 45 deg 
show the most efficient clearing. Although the angular dependence 
is not sharp, horizontally mounted arrays required significantly 
higher wind velocities to clear off the dust. From the perspective of 
dust-clearing it appears that the arrays may be erected quite near 
the ground, but previous studies have suggested that saltation ef- 
fects can be expected to cause such arrays to be covered by sand 
if they are set up less than about a meter from the ground. Provid- 
ing that the surface chemistry of Martian dusts is comparable to 
our test dust, the materials used for protective coating may be opti- 
mized for other considerations such as transparency, and chemical 
or abrasion resistance. The static threshold velocity is low enough 
that there are regions on Mars which experience winds strong 
enough to clear off a photovoltaic array if it is properly oriented. 
Turbulence fences proved to be an ineffective strategy to keep 
dust cleared from the photovoltaic surfaces. 


38767 


(ORNL/FTR-2775) [Photosynthesis and biotechnol- 
ogy): 


Foreign trip report, November 1, 1987—-November 25, 





1987. Greenbaum, E. Oak Ridge National Lab., TN (USA). 2 Dec 
1987. 17p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE90012312. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler participated in the Visiting Scholar's Exchange Pro- 
gram sponsored by the US National Academy of Sciences and the 
Chinese Academy of Sciences. He presented lectures on ORNL 
research in photosynthesis and conversion of light energy into 
chemical energy and discussed and distributed literature on 
ORNL's biotechnology programs. The traveler had discussions with 
leading PRC scientists and engineers in the fields of photosynthe- 
sis and biotechnology. He also visited laboratories and held 
discussions with research associates and graduate students. 


38768 (PB-90-867755/XAB) Transgenic technology. April 
1980-March 1990 (A Bibliography from the Life Sciences Col- 
lection data base). Report for April 1980-March 1990. National 
Technical Information Service, Springfield, VA (USA). May 1990. 
108p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning several methods 
for the transfer of genetic materials both within and between 
species. Emphasis is placed upon the creation of genetically engi- 
neered animal models for the study of human diseases and 
potential human gene therapy research. Citations related to crop 
improvement and animal breeding applications are covered in sep- 
arate bibliographies. (Contains 244 citations fully indexed and 
including a title list.) 


38769 (SERI/TP-211-3873) Polycrystalline thin film cad- 
mium telluride n-i-p solar cells: Final subcontract report, 
September 1988-August 1989. Meyers, P.V. (Ametek, Inc., 
Harleysville, PA (USA)). Solar Energy Research Inst., Golden, CO 
(USA); Ametek, Inc., Harleysville, PA (USA). Jun 1990. 60p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. Order Number DE90000351. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This paper discusses experiments and analyses of technical, 
economic and environmental issues relating to CdTe n-i-p solar 
cells and their potential to satisfy the DOE PV program goals. The 
basic cell structure is CdS-CdTe-ZnTe. Included is an experimental 
and theoretical study of the operation of these devices. Experi- 
ments related to deposition of the CdS and ZnTe layers, cascaded 
solar cells, and module fabrication are described. Manufacturing is- 
sues relating to costs, worker safety, and environmental security 
are discussed. 40 refs., 25 figs., 16 tabs. 


38770 (SERI/TR-213-3624) Interim qualification tests and 
procedures for terrestrial photovoltaic thin-film flat-plate 
modules. DeBiasio, R.; Mrig, L.; Waddington, D. Solar Energy Re- 
search Inst., Golden, CO (USA). Jan 1990. 25p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. Order Number DE90000354. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document provides recommended procedures and specifica- 
tions for qualification tests that are structured to evaluate terrestrial 
thin-film flat-plate photovoltaic nonconcentrating modules intended 
for power generation applications. The qualification tests provided 
in this document are designed to evaluate flat-plate thin-film photo- 
voltaic (PV) module design performance and susceptibility to 
known failure mechanisms. Emphasis is placed on testing and 
evaluating module performance characteristics and design features 
that will affect possible degradation of module performance and 
physical properties resulting from solar exposure, environmental 
weathering, mechanical loading, corrosion, and module shadowing. 
Because of limited thin-film module field operation experience and 
the evolutionary nature of new thin-film module material technolo- 
gies and designs, these tests should not be considered definitive 
or complete, nor do they provide a basis to predict 30-year field 
life. Current understanding of failure and degradation mechanisms 
and the relationship between accelerated tests and field reliability 
is not sufficient to allow accurate estimation of life-expectancy, nor 
are the cycling tests given in this document considered to be 
equivalent to a full 30-year field exposure. However, the test and 
evaluation procedures given in this document provide a common 
approach for conducting qualification tests. Acceptable results from 
these tests should provide reasonable assurance that the modules 
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that pass these tests will perform reliably in the field but for an un- 
specified period of time. 8 refs., 6 figs. 


38771 Photoelectrochemical properties of Ill-V isotype het- 
erojunction electrodes. Ellis, A.B. (Wisconsin Univ., Madison, WI 
(USA). Dept. of Chemistry); Sharpe, L.R.; Zuhoski, S.P.; Biefeld, 
R.M.; Ginley, D.S. pp. 255-266 of Photochemical energy conver- 
sion. Norris, J.R.; Meisel, D. Elsevier Science Pub. Co., Inc., New 
York, NY (USA) (1989). DOE Contract AC04-76DP00789. (CONF- 
880767—: 7. international conference on photochemical conversion 
and storage of solar energy, Evanston, IL (USA), 31 Jul - 5 aug 
1988). 

The development of metalorganic chemical vapor deposition 
(MOCVD) and molecular beam epitaxy (MBE) as IIl-V semiconduc- 
tor growth techniques has created new opportunities for 
photoelectrochemical investigations. These techniques have been 
used to prepare nearly atomically abrupt junctions with fascinating 
electro-optical properties. Recently, the authors and others have 
begun to investigate photoelectrochemical cells (PEC’s) based on 
lll-V isotype heterojunction (IH) electrodes. Their studies, which are 
summarized in this paper, have focused on electrodes containing 
either a single internal junction or a periodic arrangement of inter- 
nal junctions known as strained-layer superlattice (SLS) structures. 
The authors demonstrate herein that stable PEC’s can be con- 
structed from these materials; that photoluminescence (PL) and 
electroluminescence (EL) can be used to characterize electric fields 
in the solids; that matched pairs of SLS electrodes, differing only in 
their terminating layers, may provide a means for decoupling bulk 
and surface contributions to photoelectrochemical properties; and 
that PL can be used to characterize SLS quality. Experimental de- 
tails supporting their studies have been published elsewhere. 


38772 Structural, theoretical and experimental models of 
photosynthetic antennas, donors and acceptors. Barkigia, K.M. 
(Brookhaven National Lab., Upton, NY (USA). Applied Science 
Dept.); Chantranupong, L.; Fajer, J.; Kehres, L.A.; Smith, K.M. pp. 
211-220 of Photochemical energy conversion. Norris, J.R.; Meisel, 
D. Elsevier Science Pub. Co., Inc., New York, NY (USA) (1989). 
(CONF-880767-: 7. international conference on photochemical 
conversion and storage of solar energy, Evanston, IL (USA), 31 Jul 
- 5 aug 1988). 

Theoretical calculations, based on recent x-ray studies of bacte- 
rial reaction centers, suggest that the light-absorption properties of 
the special pair phototraps in bacteria are controlled by the inter- 
planar spacing between the bacteriochlorophyll subunits that 
constitute the special pairs. The calculations offer attractively sim- 
ple explanations for the range of absorption spectra exhibited by 
photosynthetic bacteria. The wide range of (bacterio)chlorophyil 
skeletal conformations revealed by x-ray diffraction studies raise 
the intriguing possibility that different conformations, imposed by 
protein constraints, can modulate the light-absorption and redox 
properties of the chromophores in vivo. Electron-nuclear double 
resonance data obtained for the primary acceptors in green plants 
suggest specific substituent orientations and hydrogen bonding that 
may help optimize the orientations of the acceptors relative to the 
donors. 


38773 Investigation of buried homojunctions in pjinP 
formed during sputter deposition of both indium tin oxide and 
indium oxide. Gessert, T.A. (Solar Energy Research Institute, 
Golden, CO (USA)); Li, X.; Wanlass, M.W.; Nelson, A.J.; Coutts, 
T.J. Journal of Vacuum Science and Technology, A (Vacuum, Sur- 
faces and Films) (USA), 8(8): 1912-1916 (May 1990). DOE 
Contract ACO2-83CH10093. 

Although it is apparent that direct current (dc) magnetron sputter 
deposition of indium tin oxide (ITO) leads to the formation of a 
buried homojunction in single crystal p-type InP, the actual mecha- 
nism of type conversion of the InP surface is not clear, nor is it 
immediately obvious how further improvements may be achieved. 
Previously, we have suggested that type conversion is caused by 
indiffusion of Sn during the ITO deposition process and additionally 
demonstrated that this effect is strengthened by the presence of 
hydrogen in the sputtering gas. Recently, however, efficiencies of 
almost 17% (Global) have been achieved for cells fabricated by 
sputter depositing In2O3(IO) alone, strongly suggesting that the Sn 
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may not be an essential part of type conversion. In this work, a va- 
riety of electrical and optical techniques has been used to assess 
the changes at the ITO/InP and |O/InP interfaces. From these, it is 
concluded that several mechanisms, including passivation of ac- 
ceptors by hydrogen and “sputter damage,” occur simultaneously. 
This analysis suggests several directions for further improvement 
of these devices. 


38774 Minority carrier diffusion length of p-GaAs deter- 
mined by time-of-flight. Keyes, B.M. (Solar Energy Research 
Institute, Golden, CO (USA)); Dunlavy, D.J.; Ahrenkiel, R.K.; Asher, 
S.E.; Partain, L.D.; Liu, D.D.; Kuryla, M.S. Journal of Vacuum Sci- 
ence and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 2004-2008 (May 1990). DOE Contract AC02-83CH10093. 

A diffusion time-of-flight (TOF) technique is described and analy- 
sis is performed on four different p-GaAs heterostructure devices. 
These p/n junction devices were grown by metal organic chemical 
vapor deposition (MOCVD). Both Zn and Mg were used as 
dopants with concentrations ranging from 1x 10'® to 1x10'® cm~%. 
We have been able to determine the diffusivity (D) along with up- 
per and lower estimates of the diffusion length (Lp). The results 
imply the presence of a mechanism such as photon recycling. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 38764, 38770, 38863 


38775 Auger line shape and electron energy loss spec- 
troscopy analysis of amorphous, microcrystalline, and 6-SiC. 
Nelson, A.J. (Solar Energy Research Institute, Golden, CO (USA)); 
Mason, A.R.; Swartzlander, A.B.; Kazmerski, L.L.; Saxena, N.; 
Fortmann, C.M.; Russell, T.W.F. Journal of Vacuum Science and 
Technology, A (Vacuum, Surfaces and Films) (USA), 8(3): 1538- 
1543 (May 1990). DOE Contract AC02-83CH10093. 

Auger electron spectroscopy (AES) line shape analysis of the Si- 
Los VV and C-KLL peaks has been performed in conjunction with 
electron energy loss spectroscopy (EELS) on Hg-sensitized pho- 
todeposited amorphous and microcyrstalline SiC films. Mixtures of 
SiH4/CH3SiHg and SiH4/(CH3)2SiH2 with helium or hydrogen dilu- 
tion were used for the depositions. AES line shape and EELS 
analyses were also performed on 6-SiC for comparison. Quantita- 
tive bulk compositional analysis to determine the Si and C 
concentrations in these films was performed with an electron mi- 
croprobe (EMPA) using x-ray wavelength dispersive spectroscopy 
(WDS). AES and EELS results reveal the predominant Si-C bond- 
ing and relative crystallinity in the films as a function of deposition 
parameters, which includes the gas mixture, pressure, and H2/He 
dilution. These parameters determine the H radical flux during 
growth, which leads to changes in the film structure. 
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38776 (DOE/SF/16306-22) Colorado State University pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems: Project status report, May and 
June 1990. Colorado State Univ., Fort Collins, CO (USA). Solar 
Energy Applications Lab. 6 Jul 1990. 21p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract FG03- 
86SF16306. Order Number DE90013790. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This is a progress report from Colorado State University on ac- 
tivities under a DOE contract to test, evaluate and optimize solar 
heating and cooling systems for the period of May and June 1990. 
Tasks include development of integrated heating, cooling, and hot 
water systems; advanced controls strategy; development of liquid 
solar collectors; and field monitoring. 2 figs., 1 tab., (FSD) 
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38777 (DOE/SF/16306-T3) Development and improvement 
of self-pumping boiling collector solar hot water storage sys- 
tem: [Final report], June 1988—-March 1989, in Colorado State 
University Solar House Ill. Davidson, J.H.; Walker, H.A.; Karaki, 
S. Colorado State Univ., Fort Collins, CO (USA). Solar Energy 
Applications Lab. May 1989. 108p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract FG03-86SF16306. 
(SAN—16306-13). Order Number DE90013698. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

An analytical model of a self-pumping boiling collector solar hot 
water system is presented. A single mid-day cycle is simulated and 
the numerical results are compared to experimental data obtained 
with a full-scale system located in Solar House 3 at the Colorado 
State University Solar Energy Applications Laboratory. The analyti- 
cal study is designed to predict the effects of operating and design 
parameters on system performance. Operation of the system is 
characterized during one cycle for three modes of operation (1) the 
run or heat delivery mode, (2) the pressurizing mode, and (3) the 
pump mode. System behavior is well characterized by the analytical 
model, although thermal losses are underestimated. Performance 
of the self-pumping system is strongly influenced by the duration of 
the pressurizing and pump modes. The average thermal loss at- 
tributed to self-pumping with the current design during one heating 
season in Fort Collins, Colorado is approximately nine percent of 
the solar energy incident on the collector. Refinement of the sys- 
tem design, including individual components, is required to reduce 
losses and improve performance. Work is currently underway to ex- 
tend the numerical analysis to a daily simulation. 42 refs., 16 figs. 


38778 (DOE/SF/16667-T2) IEA solar heating and cooling 
program: Task 8: Passive and hybrid solar low energy bulld- 
ings: Final report. Holtz, M.J. Architectural Energy Corp., Boulder, 
CO (USA). Apr 1989. 30p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC03-87SF16667. Order Num- 
ber DE90013711. Available from NTIS, PC A03/MF A01 - OSTI. 

This paper summarizes six years of cooperative research among 
14 International Energy Agency member countries in the area of 
passive and hybrid solar low energy houses. Research was under- 
taken in four areas: performance measurement and analysis, 
modeling and simulation, design methods, and building design, 
construction and evaluation. Selected results and overall conclu- 
sions from the research are presented. 


38779 (FRNC-TH-3604) Study of an active solar system 
with a low temperature distribution and a centralized storage. 
Amann, B. Ecole Nationale Superieure des Mines, 75 - Paris 
(France). Sep 1985. 129p. (in French). Order Number 
DE90501900. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

An experimental study of a solar heating system composed of 
solar collectors, a floor heating and a centralized heat storage is 
described; two types of heat storage are examined: a water tank 
and a latent heat storage-exchanger system. The results show that 
the collection and the distribution loads are highly dissymnetric and 
thus the accumulator-exchanger is hardly correctly dimensioned. 
The water tank solution is then preferred. 
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38780 (SERI/TP—253-3668) Wind loads and local pressure 
distributions on parabolic dish solar collectors: Final subcon- 
tract report. Peterka, J.A. (Colorado State Univ., Fort Collins, CO 
(USA)); Derickson, R.G.; Cermak, J.E. Solar Energy Research 
Inst., Golden, CO (USA); Colorado State Univ., Fort Collins, CO 
(USA). May 1990. 226p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC02-83CH10093. Order Num- 
ber DE90000328. Available from NTIS, PC A11/MF A01 - OSTI; 
GPO Dep. 

The research and development described in this document was 
conducted within the US Department of Energy's Solar Thermal 
Technology Program. The goal of this program is to advance the 
engineering and scientific understanding of solar thermal technol- 
ogy and the establish the technology base from which private 
industry can develop solar thermal power production options for in- 
troduction into the competitive energy market. This report presents 





the results of wind-tunnel tests supported through the Solar Energy 
Research Institute (SERI) by the Office of Solar Thermal Technol- 
ogy of the US Department of Energy as part of the SERI research 
effort on innovative concentrators. As gravity loads on drive mech- 
anisms are reduced through stretched-membrane technology, the 
wind-load contribution of the required drive capacity increases in 
percentage. Reduction of wind loads can provide economy in sup- 

Structure and collector drive. Wind-tunnel tests have been 
directed at finding methods to reduce wind loads on parabolic dish 
collectors. The tests investigated the mean and peak forces, mo- 
ments and local pressure distributions. A significant increase in the 
understanding and prediction of peak parabolic dish wind loads 
and their reduction within a field was achieved. 49 refs., 60 figs., 4 
tabs. 
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38781 (FRNC-TH-3603) Study of thermal accumulators- 
exchangers containing low temperature (20-80c) phase 
transformation materials. Lecomte, D. Ecole Nationale Su- 
perieure des Mines, 75 - Paris (France). Jun 1983. 221p. (In 
French). Order Number DE90501901. Available from NTIS (US 
Sales Only), PC A10/MF A01. 

After a review of the various types of heat exchanger technolo- 
gies (especially the tube and plate types), an analytical and 
experimental study of a rotating cylinder dynamical accumulator- 
exchanger is presented and extended to a larger scale 
accumulator. The various analytical and numerical methods for the 
resolution of the heat equation in a diphasic medium and the prob- 
lems caused by the presence of an exchanger and by the natural 
convection are described. Two approaches for the immersed tubu- 
lar exchangers are compared and used to modelize a real storage 
system. A dimensioning procedure is then proposed. 


38782 (ORNL/FTR-2699) [Cooperative effort of research in 
latent heat thermal energy storage]: Foreign trip report, July 
27—September 30, 1987. Solomon, A.D. Oak Ridge National Lab., 
TN (USA). 15 Oct 1987. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90012339. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler spent the period July 27—September 30th on site at 
Ben Gurion University in Beersheeba. During this time he pursued 
a cooperative effort of research in latent heat thermal energy stor- 
age with members of the Chemical Engineering Department of the 
University; examined problems associated with hyperbolic heat 
transfer with researchers at Tel Aviv University; and worked on 
mathematical questions related to moving boundary problems, and 
simulation and artificial intelligence. 


15 GEOTHERMAL ENERGY 


38783 (FP-8) Geothermal Project - phase 2A: Final techni- 
cal report on a Renewables-Conservation Demonstration 
Program Project. Saskatchewan Dept. of Energy and Mines, 
Regina, SK (Canada); Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). [1982]. 72p. (CE—-02932). Available 
from Saskatchewan Energy and Mines, 1914 Hamilton St., Regina, 
SK, CAN S4P 4V4. Prices: PRICES UPON REQUEST. 

A geothermal demonstation project is under way at the Univer- 
sity of Regina. Initially, a 2200 m well was drilled and revealed a 
supply of brine of 100 m°/h at 58.5C well-head temperature. To 
complete the system, a disposal well with connecting pipeline (with 
side system) is required, as well as suitable retrofitted heating facil- 
ities within the mechanical rooms of one or more buildings. This 
report describes the methodology, information acquired and analy- 
ses made on several tasks of the project. It is found, from a 
mathematical model of the water reservoir and of the well doublet, 
that the spacing between wells can be reduced to 1 km, in order to 
reduce the cost of the pipeline and to increase the beneficial pres- 
sure that derives from the recharge of (cooled) water at the 
disposal well. It is also found that a geothermal retrofit is feasible 
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only in 4 buildings and that the system, when prudently operated, 
would result in net savings of $80,000/y. It is recommended that 
only the heating plant and physical education buildings be 
retrofitted, using about 60% of the capacity of the well doublet en- 
ergy in it from the design stage on. The cost would be $300,000 
and the net savings, $42,000/y in the present conditions. The po- 
tential of geothermal energy in the most favourable parts of 
Saskatchewan and in other provinces of Canada is very large; in 
the Estevan-Weyburn area, for instance, a 2-well system could 
have a capacity of 7.5 MW cost $3.77 M, and save $402,000/y. 
Even though the overall economics of the Regina project are not 
beneficial when the well-side cost ($1,150,000) is included, the 
continuation of the project is recommended. 7 refs., 8 figs., 8 tabs. 
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38784 (NEDO-P-8831) Research on the vision for intro- 
ducing the utilization of geothermal resources. New Energy 
Development Organization, Tokyo (Japan). Mar 1989. 377p. (in 
Japanese). Available from New energy and Industrial Technology 
Development Organization, Sunshine 60, 1-1, 3-chome, Higashi- 
Ikebukuro, Toshima-ku Tokyo, Japan. 

The purpose of this research is to study prospective utilization 
systems for geothermal resources, giving consideration to the ef- 
fectivity of existing utilization systems and requisition for electricity, 
heat utilization conditions, conditions of location, economicality, etc. 
In carrying out the "Research on the vision for introducing the uti- 
lization of geothermal resources,’ a project under contract awarded 
by NEDO, actual conditions of utilization and needs by users were 
investigated in 1987, and conceptual designs were worked out and 
the construction costs were calculated for 3 dual-purpose electricity 
and steam generation type geothermal plants and 1 hot spring 
water supply facility in 1988. Based on the results of those investi- 
gations, costs of electric power generation and hot water supply 
were calculated on a trial basis to study the economic aspects for 
commercialization comparing with the costs of competitive ener- 
gies. In addition, conceptual designs were worked out for facilities 
which will utilize the hot water supply from the conceptually de- 
signed supply facilities to see how the resources can be directly 
used. Future problems and aspects are also outlined. 18 refs., 77 
figs., 111 tabs. 
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38785 (TPC—90-02147) Tidal Power Corporation annual re- 
port 1988-1989. Tidal Power Corp., Halifax, NS (Canada). [1989]. 
4p. (MICROLOG—90-02147). Available from PC Nova Scotia Leg- 
islative Library, PO Box 396, Halifax, NS, CAN B3J 2P8; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

This annual report of the Tidal Power Corporation concentrates 
on the problem of fish mortality in tidal power plants. Solving this 
problem would remove the main environmental impediment to 
large-scale development of the Cumberland Basin site. In 1987, 
Ontario Hydro was engaged to test the efficiency of various be- 
havioural devices for moving fish away from the turbine forebay. 
Low frequency, high intensity sound proved best. Testing of the de- 
sign was undertaken and proved highly effective for adult shad and 
other alosids, although the results were less conclusive for 
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outward-migrating juveniles. A study of sedimentation in Cumber- 
land Basin is in progress, based on the design of a 3-dimensional 
numerical model. in addition, the Corporation is participating in a 
modelling study of the Annapolis Tidal Generating Station to dis- 
cover the extent of its influence on the clam fishery, which local 
fishermen claim is declining because of the tidal plant. A summary 
of the economic factors which would make tidal power competitive 
with other energy sources is also given. It is concluded that while 
tidal power is not currently competitive with either oil-fired thermal 
plants or combined-cycle gas plants in New England, concerns 
about the environment will ensure that non-polluting sources of en- 
ergy will command a premium price and tidal power will then be 
readily marketable. A financial statement is included. 
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1704 Economic, Industrial, and Business Aspects 
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38786 (ECN-RX-90-011) Research, what purpose does it 
serve?. Dragt, J.B. Netherlands Energy Research Foundation, Pet- 
ten (Netherlands). Feb 1990. 8p. (In Dutch). (CONF-9002129-8: 5. 
national wind energy conference, Lunteren (Netherlands), 21-22 
Feb 1990). Order Number DE90797042. Available from NTIS (US 
Sales Only), PC A02/MF A01. 

After an introduction on the importance of wind energy research 
in general some recent historical developments (from 1975 to the 
present) are shortly discussed. Attention is paid to the experimental 
wind turbine, connection to the electricity network, tipvanes, test 
projects, certification, turbulence, fatigue, stability, and noise pollu- 
tion. Some lessons can be learned from the past and are 
highlighted here. A few recommendations are given for future 
research. The outlines of the NOW research program (Dutch re- 
search on wind energy) should be continued. Flexibility between 
planning and research must be maintained. Universities and tech- 
nological research institutes have to organize assignment of tasks, 
cooperate and transfer knowledge to the industry. Also attention 
should be paid to education in relation to research. 


38787 (ECN-RX-90-016) The development of the Dutch 
wind energy technology in an international perspective. 
Beurskens, H.J.M. Netherlands Energy Research Foundation, Pet- 
ten (Netherlands). Feb 1990. 10p. (In Dutch). (CONF-9002129-5: 
5. national wind energy conference, Lunteren (Netherlands), 21-22 
Feb 1990). Order Number DE90797039. Available from NTIS (US 
Sales Only), PC A02/MF A01. 

To determine the direction in which the Dutch wind energy mar- 
ket has to develop it is necessary to analyze the starting points in 
an international context. Many factors can affect the determination 
of the market position. Two aspects are highlighted: implementa- 
tion of wind energy technology, and medium-large or large (MW) 
wind turbines. First some historical aspects of the title subject are 
discussed. Then an overview is given of the Dutch government 
programs for wind energy and realized wind power plants. For sev- 
eral countries comparisons were made with regard to type of 
project, total investments in 1983 and 1984, installed capacity and 
prospects. Subsequently some technological developments in the 
Netherlands are dealt with and compared to developments in 
Western Germany, Sweden and the USA. It is concluded that the 
Dutch wind energy market has a favourable basis to realize a part 
of the wind power capacity in Europe or even in the world. 
Characteristics of this positive basis are mentioned and some rec- 
ommendations are made to commercialize the Dutch wind energy 
market. 5 figs., 2 refs., 3 tabs. 
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38788 (ECN-RX-90-015) Tonality and impulsiveness of 
wind turbine noise. Van der Borg, N.J.C.M. Netherlands Energy 
Research Foundation, Petten (Netherlands). Feb 1990. 11ip. (in 
Dutch). (CONF-9002129-4: 5. national wind energy conference, 
Lunteren (Netherlands), 21-22 Feb 1990). Order Number 
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DE90797038. Available from NTIS (US Sales Only), PC A03/MF 
AO}. 

The Dutch guideline to measure and calculate the tonality or im- 
pulsiveness of noise is not an objective criterion. New criterions 
are proposed to assess tonality and impulsiveness. From measure- 
ments it appears that wind turbine noise often is of a tonal or an 
impulsive nature. Some possible causes are mentioned and practi- 
cal examples are given. Tonality is mainly caused by the gear drive 
and sometimes by align errors in the drive system. Also 
aerodynamic noise can be tonal. Impulses can be caused by aero- 
dynamical noise or mechanical noise. Both noise types contribute 
to the total wind turbine noise. 11 figs., 4 refs. 
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38789 (ECN-RX-90-010) Validation of calculation programs 
and calculation methods. Schepers, J.G.; Van Hulle, F.J.L. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Feb 1990. 9p. (In Dutch). (CONF-9002129-7: 5. national wind en- 
ergy conference, Lunteren (Netherlands), 21-22 Feb 1990). Order 
Number DE90797041. Available from NTIS (US Sales Only), PC 
Ao2. 

Three projects are discussed: Wind turbine benchmark exercise 
on mechanical loads (WTBE/ML); Qualification of calculation pro- 
grams for horizontal axis turbines (Dutch acronym KRH); Global 
verification methods to calculate fatigue loads (in Dutch GVM). The 
aim of WTBE/ML and KRH is to determine the reliability of com- 
puter programs to calculate loads on main parts of an horizontal 
axis wind turbine. Several participants carried out a large number 
of calculations of which the results have been compared with 
experimental data. In the GVM project the impact of wind charac- 
teristics on the load spectrum has been investigated. The 
characteristics are according to NEN 6088, the Handbook Design 
Data for Wind Turbines, Part 1, and a method of SPE. In combina- 
tion with response programs or load factors the annual spectra of 
fatigue are determined. Results are compared to measured data. 
All three methods underestimate the total number of variations, 
which can be improved by taking into account the effects of turbu- 
lence cross sections. 7 figs., 13 refs. 


38790 (ECN-RX-90-012) Sensitivity study on fatigue loads 
caused by turbulence. Oei, T.D. Netherlands Energy Research 
Foundation, Petten (Netherlands). Feb 1990. 10p. (in Dutch). 
(CONF-9002129-2: 5. national wind energy conference, Lunteren 
(Netherlands), 21-22 Feb 1990). Order Number DE90797035. 
Available from NTIS (US Sales Only), PC A02. 

To verify the wind gust model the amplitude and the time period 
of the gust are determined, based on the calculations of the fatigue 
damage. The load fluctuations, caused by coherent turbulence, are 
combined with the loads caused by the incoherent turbulence. 
Therefore a method concerning the frequency range is obvious. 
The calculated damage can be compared with the damage calcu- 
lated from rain flow counts, which result from a time series analysis 
via the time simulation of the wind speed variations. The basis for 
the comparison is the capacity spectrum calculated by means of 
TURBU. In another report by the same author the fatigue damage 
of one wind turbine configuration has been calculated and the im- 
pacts of the incoherent speed variations caused by turbulence (1 P 
up to 4 P) are investigated. This report discusses calculations car- 
ried out by means of the time simulation program to determine the 
impacts of several parameters (wind speed, roughness length, 
height of the tower, fatigue limit). 3 figs., 4 refs., 9 tabs. 


38791 (ECN-RX-90-013) Parameter study on the perfor- 
mance of a rotor with a hinge pin by means of PHATAS-I. 
Lindenburg, C.; Snel, H. Netherlands Energy Research Founda- 
tion, Petten (Netherlands). Feb 1990. 10p. (In Dutch). 
(CONF-9002129-1: 5. national wind energy conference, Lunteren 
(Netherlands), 21-22 Feb 1990). Order Number DE90797036. 
Available from NTIS (US Sales Only), PC A02. 

Large wind turbines are expensive. Methods have to be devel- 
oped to bring down loads in order to decrease costs. A pin with a 
hinge mechanism is a possible solution. In designing of such a 





hinge pin a dynamic problem needs to be solved. The impact of 
several designs of the hinge mechanism is described as well as 
the impact of the profile. Simulations have been executed by 
means of the computer program PHATAS-II (Program for Horizon- 
tal Axis Turbine Analysis and Simulation). The orientation of the 
hinge mechanism can have a positive impact. In the case of a ro- 
tor of which the blades operate at the maximum value of the lift 
coefficient, the profile and the blade volution influence the hinge 
movements. Application of a spring or a damper to limit vibrations 
causes large load variations and therefore should be avoided. 7 
figs., 1 ref., 1 tab., 1 app. 


38792 (ECN-RX-90-014) Test results of the FLEXHAT rotor 
with passively controlled rotor: Version 1. Dekker, J.W.M.; De 
Groot, C.M.; Spaeth, M. Netherlands Energy Research Foundation, 
Petten (Netherlands). Feb 1990. 9p. (in Dutch). (CONF-9002129— 
3: 5. national wind energy conference, Lunteren (Netherlands), 
21-22 Feb 1990). Order Number DE90797037. Available from 
NTIS (US Sales Only), PC AO2/MF A01. 

Within the framework of the NOW/EC FLEXHAT-II program tests 
are carried out on the rotor test facility 25 m HAWT ECN, Petten, 
Netherlands. The first tests are carried out on rotor blades of the 
VSH 20-WPX-PRT1 type (passively controlled rotor tip, version 1). 
The good performance of the controlled tip mechanism is demon- 
strated on the basis of measurements at stationary wind speed 
and during gusts of wind. Also it is demonstrated that at stationary 
wind speed the decreased generator capacity can be tuned from 
neutral up to 130 kW. 12 figs., 4 refs., 1 tab. 


38793 (ECN-RX-90-017) On the aero-elastic stability of 
large stall regulated wind turbine rotors. Van Hulle, F.J.L.; 
Dragt, J.B. Netherlands Energy Research Foundation, Petten 
(Netherlands). Feb 1990. 10p. (in Dutch). (CONF-9002129-6: 5. 
national wind energy conference, Lunteren (Netherlands), 21-22 
Feb 1990). Order Number DE90797040. Available from NTIS (US 
Sales Only), PC A02. 

The most important elements of an exploratory study on the lim- 
its of the possibilities for stall regulation of wind turbines are 
presented. Attention is paid to the possibility of the occurrence of 
so-called stall-induced vibrations. These are flap vibrations of a 
flexible rotor blade, which occur when the aerodynamic damping is 
low or negative. This can involve excitation of a resonance by ex- 
ternal sources or self-excitation by non-linear and non-stationary 
aerodynamic forces. In the last case simulated calculations can be 
carried out by means of simple models, of which the results are 
compared with measured results. Finally some considerations and 
recommendations with regard to designs and research are given. 7 
figs., 17 refs. 


38794 (ECN-RX-90-018) Advanced control of wind tur- 
bines. Van Engelen, T.; Bongers, P. Netherlands Energy Research 
Foundation, Petten (Netherlands). Feb 1990. 7p. (In Dutch). 
(CONF-9002129-9: 5. national wind energy conference, Lunteren 
(Netherlands), 21-22 Feb 1990). Order Number DE90797043. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

A design method for a regulator, which controls variable loads 
on a wind turbine, is outlined. In the design two objectives are con- 
sidered: stability and the freedom to vary rotations. From tests it 
appears that the designed regulators perform as was intended. A 
dynamic turbine model has to be available to design a regulator. 
The model is composed of analytical section models of turbine 
parts. The accuracy of the models determines the performance of 
the regulator. A method to verify the total model is outlined. The 
analytical model has been verified by means of experiments on an 
operational wind turbine. 2 figs., 8 refs. 


38795 (ETSU-N-116) Recent development in the aerody- 
namics of wind turbines. Clayton, B.R.; Done, G.T.; Haines, R. 
(eds.). Energy Technology Support Unit, Harwell (UK); British Wind 
Energy Association, London (UK). Feb 1990. 134p. (CONF- 
9002126—-: BWEA/DEN workshop on recent developments in the 
aerodynamics of wind turbines, Nottingham (UK), 21 Feb 1990). 
Order Number DE90502034. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

This workshop was organised under the auspices of the Pro- 
gramme and Publications Committee of the British Wind Energy 
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Association with support from the Department of Energy. The 
meeting arose from the desire to explore more deeply some of the 
major developments in aerodynamics of wind turbines that were 
presented at the joint EWEA/BWEA Conference, Glasgow, July 
1989. In particular, unsteady aerodynamics, stall regulation and 
control and flow visualization were seen as the most important is- 
sues and these are addressed in the papers presented at this 
workshop. (author). 


38796 (PB-90-868126/XAB) Wind turbines. February 1974- 
April 1990 (A Bibliography from the US Patent data base). 
Report for February 1974-April 1990. National Technical Informa- 
tion Service, Springfield, VA (USA). May 1990. 77p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-85-869808. 

This bibliography contains citations of selected patents concern- 
ing the design and implementation of wind turbines used for 
thermal and electrical power generation. Pitch control apparatus, 
damping mechanisms, and associated control systems are de- 
scribed. Specific blade and rotor designs are considered. (This 
updated bibliography contains 164 citations, 12 of which are new 
entries to the previous edition.) 


1707 Health and Safety 


38797 (ECN-RX-90-008) Certification criteria: National and 
international developments. Van Hulle, F.J.L.; Stam, Wd. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Feb 1990. 9p. (in Dutch). (CONF-9002129-10: 5. national wind 
energy conference, Lunteren (Netherlands), 21-22 Feb 1990). Or- 
der Number DE90797051. Available from NTIS (US Sales Only), 
PC A02/MF A01. 

An increasing activity in the field of developments of certification 
criteria and standards for wind turbines is noticeable, analogous to 
a growing application of wind energy and accompanying industrial 
developments. These activities take place in the national circuit, 
research and development, international circuits (European Com- 
munities, International Electrotechnical Committee, International 
Energy Agency). Several activities are mentioned and discussed in 
brief, correlations between the projects mentioned are given and 
the relation with the ECN certification criteria developments is high- 
lighted (ECN is Netherlands Energy Research Foundation). It is 
expected that general safety standards for wind turbines will be ac- 
cepted internationally. The new ECN criteria will become the only 
integrated guideline to design wind turbines. 3 figs., 16 refs., 1 tab. 


38798 (ECN-RX-90-009) Certification of wind turbines: 
Progress, bottlenecks and future. Stam, W.J. Netherlands En- 
ergy Research Foundation, Petten (Netherlands). Feb 1990. 11p. 
(In Dutch). (CONF-9002129-11: 5. national wind energy confer- 
ence, Lunteren (Netherlands), 21-22 Feb 1990). Order Number 
DE90797052. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

BKC or Beperkt Kwaliteitscertificaat (Restricted Quality Certifi- 
cate) is issued by the Netherlands Energy Research Foundation 
(ECN) since 1986. The purpose of a BKC is to assess technical 
aspects of wind turbines. The certification is demanded to be quali- 
fied for subsidies. First a short overview is given of the present 
certification method which aims at design assessment, practical 
tests and type control. Then attention is paid to bottlenecks in for- 
mulating criteria with regard to large wind turbines (500 kW) and 
labour safety. Subsequently some incidents are mentioned and 
causes summarized. One of the incidents was the reason to recon- 
sider the principles and the sphere of operation of the BKC. 
Proposals are formulated to improve and broaden the certification 
process. Special attention is paid to the rotor construction integrity 
and the service life or durability of the wind turbine parts. Finally 
some recommendations are given to introduce the new certification 
process gradually in cooperation with the government and the wind 
energy industry. 2 figs., 3 refs., 1 tab. 
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38799 (CONF-9004222-1) Second information report on 
activities in progress at the EPRI M&D Center. Haynes, H.D.; 
Stewart, B.K. Oak Ridge National Lab., TN (USA). 30 Mar 1990. 
109p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. From EPRI/Eddystone valve monitoring meet- 
ing; Philadelphia, PA (USA); 24 Apr 1990. Order Number 
DE90012811. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

in support of the ORNL Advanced Diagnostic Engineering Re- 
search and Development Center (ADEC), motor current signature 
analysis (MCSA) has been used to monitor a variety of motor-driven 
devices at the Philadelphia Electric Company's Eddystone Gener- 
ating Station as part of a program conducted by the EPRI M&D 
Center. The purpose of this project is to demonstrate the ability of 
MCSA to monitor degradation in aging power plant equipment. The 
focus of this work has been the development and demonstration of 
an on-line, automated data acquisition system that has, for the last 
several months, provided motor current signature information on 
eight motor-operated valves (MOVs) that are a part of the unit 2 
turbine steam extraction system. Since October 1989, over 1200 
MOV actuations have been recorded and analyzed. The work car- 
ried out thus far has resulted in the discovery of undesirable MOV 
operational characteristics and the identification of other signature 
trends that will be closely monitored over the next few months. In 
order to improve data analysis capabilities, an automated data 
analysis program has been developed that significantly reduced the 
time required to extract diagnostic information from the MOV motor 
current signatures. This report provides the results from the analy- 
ses of extraction valve motor current signatures that were acquired 
during the period November 1989 through January 1990 and is 
thus intended to serve as a companion to the first progress report 
that covered the month of October 1989. 1 ref., 90 figs., 4 tabs. 


38800 (CRIE-U-89029) Investigation on corrosion of steel 
structures for civil engineering at thermal power station. Cen- 
tral Research Inst. of Electric Power Industry, Tokyo (Japan). Oct 
1989. 65p. (In Japanese). Order Number DE90505612. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

For establishing diagnosis technology of steel structures at ther- 
mal power station, collection and classification of corrosion data 
concerning steel pipe for pier, sheet pile for shore protection, 
tierod, were achieved with consideration on causes of corrosion 
and its rate. Thus, present situation of corrosion protection technol- 
ogy was summarized. For the study of corrosion, destructive and 
non-destructive tests were conducted, by using them, corrosion 
rate in ocean brine and in soil were investigated. As for evaluation 
methods of corrosion, acceralated test, exposure test, poralized re- 
sistance test, were conducted, together with appreciation of 
healthiness. Regarding protective technologies, electric protection, 
painted film, anti-corrosive materials, were summarized. 37 refs., 
19 figs., 18 tabs. 


38801 (DOE/PC/79669-T2-Exec.Summ.) Conceptual design 
of a coal-fired MHD [magnetohydrodynamics] retrofit: Execu- 
tive summary. MHD Development Corp., Butte, MT (USA). 5 Mar 
1990. 11p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-87PC79669. Order Number DE90008839. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document is an Executive Summary of a conceptual design 
prepared by the MHD Development Corporation (MDC) for the US 
Department of Energy. This design is for a power plant retrofitted 
with coal-fired magnetohydrodynamics (MHD). Discussed are: 
MHD; our place on the path to commercialization; key features of 
the conceptual design; the players; and the future for MHD. This 
document is intended to: introduce you to MHD technology; 
provide you with a look at present and planned efforts to commer- 
cialize MHD retrofit conceptual design. 


38802 (EPRI-GS-6874) Evaluation of a gas turbine inlet 
air-cooling system: Final report. Oliker, |. (Joseph Technology 
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Corp., Inc., Woodcliff Lake, NJ (USA)). Electric Power Research 
Inst., Palo Alto, CA (USA); Joseph Technology Corp., Inc., Wood- 
cliff Lake, NJ (USA). ©Jun 1990. 105p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

The study discusses the results of an investigation of the techni- 
cal and economic aspects of combustion turbine inlet air precooling 
for the purpose of mitigating the turbine electric power output loss 
occurring at increasing ambient air temperatures. Following the 
presentation of the various inlet air precooling methods, the investi- 
gation focuses on the use of evaporative cooling of gas turbine 
inlet air. Baseline data and performance correction factors collected 
for various gas turbines are presented, and the characteristics of 
an operating gas turbine installation equipped with an evaporative 
cooler are described. Results of a large number of evaporative - 
cooling calculations are presented for two types of gas turbines 
operated at three sites of different climatic conditions. Sample cal- 
culations are also included to illustrate the relative magnitude of 
power output gain obtainable at the different sites. capital costs for 
evaporative cooling systems and results of an economic evalua- 
tion, as well as a fuel cost based sensitivity analysis, are presented 
for the three sites. The results presented are intended to assist in 
making a decision on whether to retrofit an existing gas turbine mit 
with evaporative cooler or to buy additional incremental capacity. 2 
refs., 20 figs., 7 tabs. 


38803 (OH/RD-88-136-K) Effect of density of prawns on 
their growth and survival. Bartlett, S.A.; Olivares, T.C. Ontario 
Hydro Research Div., Toronto, ON (Canada). 14 Oct 1988. 34p. 
(MICROLOG-89-04443). Available from PC Ontario Hydro Re- 
search Division, Records Clerk, Bkig. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1iA 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

Ontario Hydro has been conducting experiments to study meth- 
ods of raising prawns efficiently and economically, in order to make 
commercial use of the warm water available near generating sta- 
tions. To maximize the economics of prawn raising, as many 
prawns should be raised as possible in a given space. In this re- 
gard, studies were conducted to examine the effect of density of 
prawns on their growth rate and survival, with the objective of de- 
termining which density gives the best yield at least cost. Four 
experiments were performed, at three different prawn densities. 
Statistical analyses were performed to assess the density effect. 
The analysis revealed that there is a statistically significant effect of 
the density of pre-maturation prawns on their growth and survival. 
Incremental changes in mean weight and biomass decrease as ini- 
tial density and initial mean weight increases. In most instances, 
the survival rate tends to decrease as initial density increases. 
Results for post-maturation prawns do not indicate any clear de- 
pendence of growth and survival on density except that survival 
decreases for large prawns. 17 figs., 9 tabs. 


38804 (ORNL/Sub-87-SA663/01) Microstructural studies of 
advanced austenitic steels. Todd, J.A. (University of Southern 
California, Los Angeles, CA (USA). Dept. of Materials Science); 
Ren, Jyh-Ching. Oak Ridge National Lab., TN (USA); University of 
Southern California, Los Angeles, CA (USA). Dept. of Materials Sci- 
ence. 15 Nov 1989. 206p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC05-840R21400. Order Number DE90012981. 
Available from NTIS, PC A10/MF A01 - OSTI; GPO Dep. 

This report presents the first complete microstructural and analyt- 
ical electron microscopy study of Alloy AX5, one of a series of 
advanced austenitic steels developed by Maziasz and co-workers 
at Oak Ridge National Laboratory, for their potential application as 
reheater and superheater materials in power plants that will reach 
the end of their design lives in the 1990's. The advanced steels 
are modified with carbide forming elements such as titanium, 
niobium and vanadium. When combined with optimized thermo- 
mechanical treatments, the advanced steels exhibit significantly 
improved creep rupture properties compared to commercially avail- 
able 316 stainless steels, 17-14 Cu-Mo and 800 H steels. The 
importance of microstructure in controlling these improvements has 
been demonstrated for selected alloys, using stress relaxation test- 
ing as an accelerated test method. The microstructural features 





20 FOSSIL-FUELED POWER PLANTS 
2002 Waste Management 


responsible for the improved creep strengths have been identified 


by studying the thermal aging kinetics of one of the 16Ni-14Cr ad- 
vanced steels, Alloy AX5, in both the solution annealed ari the 
solution annealed plus cold worked conditions. Time-tempe:ature- 
precipitation diagrams have been developed for the temperature 
range 600 C to 900 C and for times from 1 h to 3000 h. 226 refs., 
88 figs., 10 tabs. 


38805 Heat pumps for low temperature industrial waste heat 
recovery. Rebello, W.J. (PAR Enterprises, Inc., Fairfax, VA (USA)). 
pp. 655-678 of Heat transfer equipment design. Shah, R.K.; Sub- 
barao, E.C.; Mashelkar, R.A. Hemisphere Publishing, New York, 
NY (USA) (1988). (CONF-8606413—: Advanced institute on 
heat transfer equipment design, Poona (India), 16-27 Jun 1986). 

The waste heat from the major manufacturing industries in the 
U.S. has been estimated at 6.67 quadrillion BTU annually. Me- 
chanically and chemically driven heat pumps can be used to 
recover some of this waste energy if they are appropriately inte- 
grated into the industrial process. This paper reviews the types of 
heat pumps, their economics and describes the state-of-the-art of 
chemical absorption heat pumps for industrial applications. It would 
appear that, with the present economic climate in industry, electric 
or diesel engine driven open cycles are attractive for low lift appli- 
cations up to 40°F while waste heat driven chemical heat pumps 
appear attractive for moderate lifts from 40 to 110°F. Absorption 
heat pump development should therefore address new working 
fluid and cycles that could efficiently and reliably extend the operat- 
ing temperature range of the present state-of-the-art systems. 
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Refer also to citation(s) 38394, 38396, 38397, 38398, 38399, 
38400, 38401, 38402, 38403, 38404, 38406, 38424, 38430, 38801 


38806 (DOE/PC/79853-T1) A novel liquid membrane tech- 
nique for removal of SO2/NO, from flue gas: Final report, April 
15, 1987-February 28, 1990. Stevens Inst. of Tech., Hoboken, NJ 
(USA). Dept. of Chemistry and Chemical Engineering. [1990]. 
149p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-87PC79853. Order Number DE90013757. Available from 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The objective of this project is to measure the permeability 
coefficients of SOz, CO2, NO, O2 and Ne through a variety of im- 
mobilized liquid membranes using simulated flue gas mixtures, 
select the promising liquid membranes, study the extent of flue gas 
purification achieved in a novel microporous hollow-fiber-contained 
liquid membrane (HFCLM) permeator using selected membrane 
liquids, and determine the stability and reliability of this novel per- 
meator for different operational modes. The simulated flue gas 
mixture to be used for the project should have a composition of 
around CO2 12%, No 74%, Oo 1.8%, H2O 12%, NO 0.045% and 
SOz 0.5%. The ultimate target for purification is simultaneous 90% 
reduction of SO2 and NO. A SO2/COz selectivity in the range of 
50-200 is desirable along with high SO2 and NO flux. Measure- 
ments are to be made primarily at 25°C with one measurement at 
70°C for the selected liquid membranes. Membranes tested in- 
clude solutions of NaHSO3, NazSO3, Fe** EDTA and Fe*+ EDTA. 
33 refs., 17 figs., 35 tabs. 


38807 (DOE/PC/88867-T7) Electrostatic precipitation of 
condensed acid mist: Fifth quarterly technical progress re- 
port, January 18—March 31, 1990. Southern Research Inst., 
Birmingham, AL (USA). [1990]. 11p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-88PC88867. (SRI-ENV-90- 
345-6657-21). Order Number DE90010969. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

This project addresses the acid mist that is formed by condensa- 
tion of sulfuric acid vapor in flue gas from coal-fired utility boilers. 
An acid mist can be formed whenever the flue gas temperature ap- 
proaches the prevailing acid dew point. This commonly occurs 
when the gas is subjected to rapid adiabatic cooling in a wet 
scrubber system for flue gas desulfurization. Acid mists can also 
sometimes result from unexpected temperature excursions caused 
by air inleakage, load cycling, and start-up operations. A wet elec- 
trostatic precipitator (WESP) is the best control option for acid mist. 


The mist would blind a fabric filter and attack glass fiber fabrics. A 
wet ESP is required because the acid would quickly corrode the 
plates in a conventional dry ESP. The wet ESP also offers the ad- 
vantages of no rapping reentrainment and no sensitivity to fly ash 
resistivity. Therefore, this program has been structured around the 
use of a compact, wet ESP to control acid mist emissions. 7 refs. 


38808 (DOE/PC/88889-T3) Proof of concept testing of the 
advanced NOXSO flue gas cleanup process: Quarterly 
progress report, July-September 30, 1989. Gilbert, R.L. MK- 
Ferguson Co., Cleveland, OH (USA). [1989]. 17p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC22-89PC88889. Order 
Number DE90008842. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The objective of this project is to demonstrate the potential for 
application of the NOXSO Flue Gas Treatment (FGT) technology to 
coal-fired utility boilers in the 1990’s. To accomplish this, the 
NOXSO team will design, construct, operate, and test a proof-of- 
concept-scale NOXSO test facility at Ohio Edison’s Toronto Station. 
The goal of the proof-of-concept test is to obtain the engineering 
data required to prepare a cost effective design of a commercial 
scale NOXSO process module at an acceptable level of technical 
risk. A secondary goal of the test program is to optimize process 
performance, i.e., achieve 90% removal of SO2 and NOX from the 
flue gas at the lowest possible cost, while maintaining the high 
level of system reliability dictated by the utility market. 


38809 (DOE/PC/88889-T4) Proof of concept testing of the 
advanced NOXSO flue gas cleanup process: Quarterly techni- 
cal progress report, January 1—March 31, 1990. Gilbert, R.L. 
MK-Ferguson Co., Cleveland, OH (USA). [1990]. 13p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-89PC88889. Or- 
der Number DE90011455. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The objective of this project is to demonstrate the potential for 
application of the NOXSO Flue Gas Treatment (FGT) technology to 
coal-fired utility boilers in the 1990's. To accomplish this, the 
NOXSO team will design, construct, operate, and test a proof-of- 
concept-scale NOXSO test facility at Ohio Edison's Toronto Station. 
The goal of the proof-of-concept test is to obtain the engineering 
data required to prepare a cost effective design of a commercial 
scale NOXSO process module at an acceptable level of technical 
risk. A secondary goal of the test program is to optimize process 
performance, i.e., achieve 90% removal of SO2 and NOX from the 
flue gas at the lowest possible cost, while maintaining the high 
level of system reliability dictated by the utility market. This quarter, 
work continued on experiment detailed design efforts. 


38810 (DOE/PC/88910-4) Detoxification and generation of 
useful products from combustion wastes: Annual report. 
Arkansas Tech Univ., Russellville, AR (USA). Arkansas Mining and 
Mineral Resources Research Inst. [1990]. 38p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-88PC88910. Order Num- 
ber DE90010920. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Objectives of this research were to find optimum mixtures of fly- 
ash, bottom ash, and flue gas desulfurization sludge (DSG) that 
can be hardened through a pozzolanic reaction into a flyash or et- 
tringite cement that will have high strength and low leachability of 
heavy metals. Specific goals are: to study the hardness of mix- 
tures of flyash, bottom ash, and DSG treated with lime and other 
hardening agents; to determine the optimum solids content, setting 
time, moisture content, and post setting treatments that will yield 
the greatest strength and hardness out of these mixtures; and to 
determine the leachability of the synthetic material as a measure of 
its ability to retain absorbed and/or entrained toxic metals. Flyash, 
bottom ash, and DSG from Ohio Edison, flyash and bottom ash 
from the White Bluff Power Plant of Arkansas Power and Light, 
and flyash obtained from a Tennessee Valley Authority power plant 
were obtained. The DSG slurry was decanted and the settled 
solids scooped out of the bucket and placed in an oven where they 
were dried at approximately 60°C for 48 hours. This resulted in a 
porous, blocky material which could be ground very rapidly in a 
pulverizer. After drying and pulverizing, the samples were stored in 
buckets. An initial set of 120 tests of hardening agents using mix- 
tures of lime, lime plus calcium chloride, lime plus aluminium 
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sulfate, lime plus aluminum sulfate plus sodium silicate in combina- 
tion with flyash, bottom ash, and DSG and mixtures of flyash, 
bottom ash and DSG were carried out. Results are described. 


38811 (EPRI-GS-6852) Fullkscale demonstration of addi- 
tives for NO reduction with dry sodium desulfurization: Final 
report. Bland, V.V. (KVB, Inc., Irvine, CA (USA)); Martin, C.E. 
Electric Power Research Inst., Palo Alto, CA (USA); KVB, Inc., 
Irvine, CA (USA). ©Jun 1990. 118p. Sponsored by Electric Power 
Research Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Recent work in the area of dry sodium injection for flue gas 
desulfurization, has underscored the effectiveness of this technol- 
ogy for use in low-sulfur coal applications in the power industry. 
Dry sodium injection, however, results in increased concentrations 
of NOz in the flue gas exiting the scrubbing process. Higher NO2 
concentrations at the stack, can result in an undesirable brown 
plume coloration which could considerably reduce the desirability of 
the technology to potential users. Several additive compounds suc- 
cessful in controlling NO, formation from sodium injection, have 
been identified in the laboratory and evaluated in a fabric filter pilot 
plant system. This report discusses results of full scale testing of 
three such additive compounds (urea, anhydrous ammonia, and 
ammonium bicarbonate) at the City of Colorado R. D. Nixon Gen- 
erating Station Dry Sodium Injection Demonstration Facility. 
Results are presented for the performance evaluation of each addi- 
tive with both sodium sesquicarbonate and sodium bicarbonate 
injection. Urea proved to be the most successful compound in 
terms of total NO2 emissions reduction from the process. 10 refs., 
34 figs., 3 tabs. 


38812 (IEACR-22) FGD [flue gas desulphurisation] instal- 
lations on coal-fired plants. Vernon, J.L.; Soud, H.N. IEA Coal 
Research, London (UK). ©Apr 1990. 84p. Sponsored by Interna- 
tional Energy Agency. Available from IEA Coal Research, 14-15 
Lower Grosvenor Place, London, SW1W OEX, England. 

As controls over sulphur dioxide emissions have become pro- 
gressively more stringent during the 1980s, an increasing number 
of coal-fired plants has been fitted with flue gas desulphurization 
(FGD) installations to comply with the regulations and limits im- 
posed in a growing number of countries. This review is a 
compilation of data, gathered from around the world, on FGD in- 
stallations on conventional coal-fired units. The information has 
been taken from the IEA Coal Research FGD installations data- 
base. The database contains details of over 500 FGD installations 
worldwide. The tables extracted from the database for this report 
are broken down by the type of process and the sorbent used in 
each installation. 29 refs., 10 figs., 6 tabs. 


38813 


(OE-90-00425, pp. 95-111) Ontario Hydro’s acid gas 
control program. Burnham, C.D. (Ontario Hydro, Toronto, ON 
(Canada)). Ontario Ministry of the Environment, Toronto, ON 
(Canada). [1989]. (CONF-8906341—: 36. Ontario waste manage- 


ment conference, Toronto (Canada), 11-14 Jun 1989; 
MICROLOG—90-00425). In Proceedings of the thirty-sixth Ontario 
waste management conference. Available from PC Ontario Min- 
istry of the Environment, Public Information Office, 135 St. Clair 
Ave. West, Toronto, ON, CAN M4V 1P5; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Ontario Hydro is required by law to reduce acid gas emissions 
from its power plants to 215,000 tonnes/y by 1994, which repre- 
sents a 60% reduction from the peak 1982 levels. In order to meet 
this requirement while at the same time provide for increased 
power demand, a program has been in effect to evaluate and se- 
lect options for reducing acid gas emissions. The available options 
include reducing power demand through promotion of energy effi- 
ciency, use of low-sulfur coal, installing clean-coal technology, and 
retrofitting fossil-fueled power plants with flue gas desulfurization 
(FGD) and/or NOx control systems. This report focuses on the 
fourth of those options, describing the four FGD processes which 
met certain selection criteria such as reliability, technical risk, 
experience with the process at other utilities, and costs. These pro- 
cesses are wet limestone scrubbing, lime spray dry scrubbing, 
limestone dual alkali scrubbing, and sorbent furnace injection 
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scrubbing. The advantages and disadvantages of each process are 
reviewed, along with the approaches used to control NOx emis- 
sions. Current plants are to have flue gas conditioning systems 
operating on 12 units by 1990, FGD on 8 units by 2000 and NOx 
controls on 8 units by 2000. The cumulative costs will total $2.46 
billion by 2000, with the average impact on the price of electricity 
being 1.8%/y. 5 refs., 4 figs., 2 tabs. 


38814 (PB-90-205691/XAB) Bibliography of the Maryland 
Power Plant and Environmental Review Division (eleventh edi- 
tion). Magette, T. Maryland Power Plant Research Program, 
Annapolis, MD (USA). Feb 1990. 70p. (PPRP-B-11). Available 
from NTIS, PC AO4/MF A01. 

The Power Plant Siting Act of 1971 (Sec. 3-303) established the 
Power Plant and Environmental Review Division (formerly the 
Power Plant Siting Program) to insure that demands for electric 
power would be met in a timely manner at a reasonable cost while 
assuring that the associated environmental impacts would be ac- 
ceptable. The scope of the Program extends to estimating the 
impact of proposed new generating facilities, evaluating the accept- 
ability of proposed transmission line routes, assessing the impact 
of existing generating facilities, and investigating generic issues re- 
lated to power plant site evaluation and associated environmental 
and land use considerations. The bibliography is a compilation of 
all the studies performed for and/or by the Power Plant and Envi- 
ronmental Review Division since its inception. 


38815 Performance of soda ash-lime sorbents in a small- 
scale spray dryer. Markussen, J.M. (U.S. Dept. of Energy, 
Pittsburgh Energy Technology Center, Pittsburgh, PA (US)); 
Pennline, H.W. pp. 24 of Proceedings of the Air and Waste Man- 
agement Assoc. 82nd annual meeting and exhibition (Abstracts). 
Air and Waste Management Assoc., Pittsburgh, PA (USA) (1989). 
(CONF-890692-: 82. Air and Waste Management Association an- 
nual meeting and exhibition, Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-19.2. 

Soda ash solutions and soda ash-lime slurries were evaluated in 
a small-scale spray dryer facility for simultaneous SO2/NO, re- 
moval. The test objective was to observe both SO. and NO, 
removals along with changes in NO2 gas concentration under vari- 
ous operating conditions. High sulfur dioxide removals with soda 
ash solutions were observed at close approaches to the adiabatic 
saturation temperature. Overall NO, removal was found to increase 
as the inlet SO2/NO, ratio was increased. In all the soda ash tests, 
an increase over the typical nitrogen dioxide concentration exiting 
the combustor was observed across the spray dryer system. Test- 
ing with soda ash-lime slurry mixtures showed that SO2 removal 
was best achieved with soda ash solutions and various soda 
ash-lime slurries as compared to lime slurry alone. Highest NO, re- 
movals were observed with a 75/25 mole % Ca/Nap slurry. Low 
NO, production was also obtained with this slurry mixture at spe- 
cific test conditions. 


38816 Combined NO,/SO2 control with dry sorbents. Liven- 
good, C.D. (Argonne National Lab., IL (USA)); Harkness, J.B.L. pp. 
23 of Proceedings of the Air and Waste Management Assoc. 82nd 
annual meeting and exhibition (Abstracts). Air and Waste Manage- 
ment Assoc., Pittsburgh, PA (USA) (1989). (CONF-890692-: 82. 
Air and Waste Management Association annual meeting and exhi- 
bition, Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-18.6. 

Argonne National Laboratory has been investigating the effects 
of process conditions and chemical additives on the ability of pow- 
dered lime (Ca(OH)2) to simultaneously remove SO. and NO, from 
flue gas. The results could apply to the development of combined 
NO,/SOz2 contro! systems based on spray-dryer, furnace-injection, 
or duct-injection technology. Results of several test series carried 
out using a laboratory-scale fixed-bed reactor are presented. The 
first tests were conducted in a factorial design where the variables 
were additive type/concentration, flue-gas moisture, flue-gas/ 
sorbent temperature, and NO2 concentration. In later experiments, 
the effects of SO2 concentration on sorbent/additive performance 
were investigated parametrically. The interpretation of the factorial- 
series results was complicated by their dynamic nature, as the 
NOx, NO, and SOz removals changed over the course of the ex- 
periments, as well as by numerous significant effects due to 





interactions between the variables. Nevertheless, a variety of addi- 
tives were shown to enhance the activity of lime for NO,, NO, and 
SOz removals. In the parametric experiments, higher SO2 concen- 
trations generally favored higher NO, removals, but the extent of 
the effect differed considerably between the additives. 
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38817 (IAEA-TECDOC-538) Human error classification and 
data collection: Report of a technical committee meeting heid 
in Vienna, 20-24 February 1989. International Atomic Energy 
Agency, Vienna (Austria). Jan 1990. 172p. (CONF-8902182-: 
Technical committee on human error classification and data collec- 
tion, Vienna (Australia), 20-24 Feb 1989). Order Number 
DE90631408. Available from NTIS (US Sales Only), PC A08/MF 
A01; OSTI; INIS. 

Analysis of human error data requires human error classification. 
As the human factors/reliability subject has developed so too has 
the topic of human error classification. The classifications vary con- 
siderably depending on whether it has been developed from a 
theoretical psychological approach to understanding human behav- 
ior or error, or whether it has been based on an empirical practical 
approach. This latter approach is often adopted by nuclear power 
plants that need to make practical improvements as soon as possi- 
ble. This document will review aspects of human error classification 
and data collection in order to show where potential improvements 
could be made. It will attempt to show why there are problems with 
human error classification and data collection schemes and that 
these problems will not be easy to resolve. The Annex of this doc- 
ument contains the papers presented at the meeting. A separate 
abstract was prepared for each of these 12 papers. Refs, figs and 
tabs. 


38818 (IAEA-TECDOC-538, pp. 47-50) SSPB activities on 
analyzing human performance problems. Jacobsson, L. 
(Swedish State Power Board, Vaellingby (Sweden). Human Factors 
Group). International Atomic Energy Agency, Vienna (Austria). Jan 
1990. (CONF-8902182-: Technical committee on human error 
classification and data collection, Vienna (Australia), 20-24 Feb 
1989). In Human error classification and data collection: Report of 
a technical committee meeting held in Vienna, 20-24 February 
1989. Order Number DE90631408. Available from NTIS (US Sales 
Only), PC AO8/MF A01; OSTI; INIS. 

The SSPB Human Factors Group at the head office has been 
analyzing human error in a more systematic way since 1987. The 
purpose of collecting data is primarily to provide input to the expe- 
rience feedback process. Through analysis of human error lessons 
can be learnt to prevent future human performance problems on 
the same plant and also on other plants. The human factors group 
reviews all SSPB plants LERs and scram reports on a continuous 
basis and identifies events related to human error. The same task 
is performed by the local safety and licensing department and the 
operation department at each unit. Human error related LERs and 
scrams are regularly evaluated by the HPES group at each site. 
The group consists of members from each unit, the safety and li- 
censing department at the plant, and the human factors group. The 
severity of the event and the generalizability of the human perfor- 
mance problem is then used as a criteria for determining if a more 
thorough analysis of the event is needed. There are three levels of 
analysis: Statistical analysis, for minor events; Simplified HPES 
(developed by INPO for events with some safety importance or 
generalizability, approximately 1 event/year/unit); Complete HPES 
for significant events (1/year in Sweden). The HPES technique is 
still being tested for Swedish conditions and will be modified 
according to Swedish demands. For the purpose of estimating op- 
erator reliability for PRA studies failure data and expert judgments 
from instructors at the training simulator has been used for estima- 
tion of operator reliability. (author). 1 ref. 
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38819 (IAEA-TECDOC-538, pp. 71-82) Human reliability 
data collection for qualitative modelling and quantitative as- 
sessment. Lucas, D.A. (Human Reliability Associates Ltd., Dalton, 
Lancashire (UK)); Embrey, D.E.; Livingston, A.D. International 
Atomic Energy Agency, Vienna (Austria). Jan 1990. (CONF- 
8902182—: Technical committee on human error classification and 
data collection, Vienna (Australia), 20-24 Feb 1989). In Human 
error classification and data collection: Report of a technical com- 
mittee meeting held in Vienna, 20-24 February 1989. Order 
Number DE90631408. Available from NTIS (US Sales Only), PC 
AO8/MF A01; OSTI; INIS. 

Effective human reliability assessment requires both qualitative 
modelling of possible errors and their causes, and quantitative as- 
sessment of their likelihood. This paper considers the available 
sources for both qualitative and quantitative data collection. A clas- 
sification for different types of data is proposed. Currently used 
methods of gathering data using operational experience and simu- 
lators are discussed in relation to these data types. The analysis of 
error data from operational experience is elaborated upon, and 
requirements for a comprehensive human performance data collec- 
tion system are proposed. These requirements are examined in 
relation to existing data collection programmes and the practical 
aspects of analysing error data. (author). 11 refs, 1 tab. 


38820 (IAEA-TECDOC—538, pp. 83-94) Collection, analysis 
and classification of human performance problems at the 
Swedish nuclear power plants. Bento, J.P. (Swedish Nuclear 
Training and Safety Center, Nykoeping (Sweden)). International 
Atomic Energy Agency, Vienna (Austria). Jan 1990. (CONF- 
8902182-: Technical committee on human error classification and 
data collection, Vienna (Australia), 20-24 Feb 1989). In Human 
error classification and data collection: Report of a technical com- 
mittee meeting held in Vienna, 20-24 February 1989. Order 
Number DE90631408. Available from NTIS (US Sales Only), PC 
A08/MF A01; OSTI; INIS. 

The last six years of operation of all Swedish nuclear power 
plants have been studied with respect to human performance prob- 
lems by analysing all scrams and licensee event reports (LERs). 
The present paper is an updated version of a previous report to 
which the analysis results of the year 1988’s events have been 
added. The study covers 197 scrams and 1759 LERs. As general 
results, 38% of the scrams and 27% of the LERs, as an average 
for the years 1983-1988, are caused by human performance prob- 
lems. Among the items studied, emphasis has been put on the 
analysis of the causal categories involved in human performance 
problems resulting in plant events. The most significant causal 
categories appear to be "Work organization”, "Work place er- 
gonomics”, "Procedures not followed”, “Training” and "Human 
variability”. (author). 11 figs. : 
38821 (IAEA-TECDOC-538, pp. 95-102) Human characteris- 
tics affecting nuclear safety. Skof, M. (University Medical Centre 
Ljubljana (Yugoslavia). Inst. of Occupational, Traffic and Sports 
Medicine). International Atomic Energy Agency, Vienna (Austria). 
Jan 1990. (CONF-8902182-: Technical committee on human error 
classification and data collection, Vienna (Australia), 20-24 Feb 
1989). In Human error classification and data collection: Report of 
a technical committee meeting held in Vienna, 20-24 February 
1989. Order Number DE90631408. Available from NTIS (US Sales 
Only), PC AO8/MF A01; OSTI; INIS. 

It is important to collect data about human behavior in work situ- 
ation and data about work performance. On the basis of these data 
we can analyse human errors. Human reliability analysis gives us 
the input data to improve human behavior at a work place. We 
have tried to define those human characteristics that have impact 
on safe work and operation. Estimation of a work place was used 
for determination of important human characteristics. Performance 
estimations were used to define the availability of workers at a 
work place. To our experience it is very important to pay attention 
to R.A. and R.C. also in the area of human factor. Data for quality 
assurance in the area of human factor should be collected from se- 
lection procedure (the level of cognitive and conative abilities, the 
level of physical characteristics, the level of education and other 
personal data). Data for quality control should be collected from 
the periodical examinations of annual checking and evaluation of 
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human working capacity as well as from training. For quality con- 
trol of every day human performance data of staff estimation of 
their daily working performance and well-being should also be col- 
lected. With all these data more effective analyses of all events in 
nuclear power plants could be provided. Quality assurance and 
quality control in the area of human factor could help us to keep 
the optimum performance level of the plant staff and to avoid hu- 
man errors. (author). 3 refs, 3 figs. 


38822 (IAEA-TECDOC-538, pp. 103-110) Human reliability 
models validation using simulators. Aguinaga, M. de (TEC- 
NATOM, S.A., Madrid (Spain)); Garcia, A.; Nunez, J.; Prades, A. 
International Atomic Energy Agency, Vienna (Austria). Jan 1990. 
(CONF-8902182—: Technical committee on human error classifica- 
tion and data collection, Vienna (Australia), 20-24 Feb 1989). In 
Human error classification and data collection: Report of a techni- 
cal committee meeting held in Vienna, 20-24 February 1989. 
Order Number DE90631408. Available from NTIS (US Sales Only), 
PC AO8/MF A01; OSTI; INIS. 

The Research Project on the area of Human Reliability, carried 
out within the framework of the Research Program of Quantitative 
Risk Analysis (PIACR) financed by UNESA, is centered on obser- 
vations of behaviour in the diagnosis and management of accident 
situations affecting real operational equipment, using requalification 
programs on full-scope simulators. The aim of these observations 
is to validate the human reliability models currently in use in Proba- 
bilistic Risk Assessment (PRA). The project is being developed by 
Tecnatom, as the main participant. (author). 11 refs, 2 figs. 


38823 (IAEA-TECDOC-538, pp. 111-126) Outline of the de- 
velopment of a nuclear power plant human factor data base. 
Kameda, A. (Nuclear Power Engineering Test Center, Tokyo 
(Japan). Inst. of Human Factors); Kabetani, T. International Atomic 
Energy Agency, Vienna (Austria). Jan 1990. (CONF-8902182-: 
Technical committee on human error classification and data collec- 
tion, Vienna (Australia), 20-24 Feb 1989). In Human error 
classification and data collection: Report of a technical committee 
meeting held in Vienna, 20-24 February 1989. Order Number 
DE90631408. Available from NTIS (US Sales Only), PC A08/MF 
A01; OSTI; INIS. 

In the Japanese nuclear power plants, every conceivable safety 
measure has been taken at each stage such as its design, fabrica- 
tion, construction, operation, and maintenance; therefore, it is 
considered to be very unlikely that a significant accident which de- 
clines the reactor safety may occur. However, in consideration of 
the lessons from the TM! and the Chernobyl accidents, organiza- 
tions for assessing human related events were strongly required. 
Based on such requirements, the Institute of Human Factors (IFiF) 
of the Nuclear Power Engineering Center (NUPEC), and the Hu- 
man Factors Research Center (HFC) of the Central Research 
Institute of Electric Power Industry have been established, in 1987, 
for national and utility sector respectively. These organizations aim 
to enhance furthermore reliability and safety of nuclear power 
plants. They are collaborating for research on human factor issues 
from their own viewpoint; IHF is mainly in charge of fundamental 
subjects and HFC is mainly in charge of practical subjects. The 
current status of both human factor data bases, and classifications 
of human error data in these research centers will be presented. 
Concerning the classification of human error data, it is regarded as 
a key factor to determination of the above-mentioned data base 
structure, but it is likely to be affected by purpose of data utilization, 
analytical technique, etc. Both of the centers are currently conduct- 
ing a survey and study on various classification methods including 
classification by PSF, classification by task, etc. 2 figs, 3 tabs. 


38824 (IAEA-TECDOC-538, pp. 155-167) Human reliability 
data sources - applications and ideas. Pyy, P. (Valtion Teknilli- 
nen Tutkimuskeskus, Espoo (Finland)); Pulkkinen, U.; Vaurio, J.K. 
International Atomic Energy Agency, Vienna (Austria). Jan 1990. 
(CONF-8902182-: Technical committee on human error classifica- 
tion and data collection, Vienna (Australia), 20-24 Feb 1989). In 
Human error classification and data collection: Report of a techni- 
cal committee meeting heid in Vienna, 20-24 February 1989. 
Order Number DE90631408. Available from NTIS (US Sales Only), 
PC AO8/MF A01; OSTI; INIS. 
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Human reliability data sources are among the most problematic 
areas of a probabilistic safety assessment (PSA) study. On one 
hand there is a great deal of information on everyday human 
behaviour but on the other practically no data on specific rare tran- 
sient scenarios of a nuclear power plant. This problem has lead to 
the development of generic human reliability data bases with coeffi- 
cients and multipliers to be used for plant specific circumstances. 
However, plant specific data, if available, is the best source of in- 
formation of a human reliability analysis. This paper discusses the 
efficient ways of using available sparse human reliability data. The 
current data sources are: plant specific event reports, interviews of 
plant personnel, generic nuclear event data reports, simulator test 
runs and expert judgment. The use of simulators provides the only 
possibility to repeat certain accident sequences several times with 
different crews. When interpreting the results, the possible effect of 
the exercise situation has to be considered. The use of incident 
and accident precursor information to update the human reliability 
models is an important way to get plant specific data. Their 
utilisation leads to early warning of possible events and aids in de- 
veloping improved procedures, alarms and automation system. 
Possibilities to improve the use of incident data are discussed in 
the paper. Some practical efforts on the plant specific human relia- 
bility data collection and application are presented. Furthermore, 
ideas for improvements are discussed. Among them are the im- 
proved event sequence investigation to reveal the proper event 
contributors and the use of influence networks to study the impact 
of the identified contributors in a certain sequence. References to 
the work done in Finland and in the Nordic co-operation projects in 
the field of PSA are given. (author). 16 refs, 2 figs, 1 tab. 


38825 (IAEA-TECDOC-542, pp. 101-108) Demands on 
expert systems from the regulatory side: Applicability con- 
straints. Grandi, G.M. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina)); Ferreri, J.C.; Kunst, J.J. International 
Atomic Energy Agency, Vienna (Austria). Feb 1990. (CONF- 
8810509-: Technical committee on use of expert systems in 
nuciear safety, Vienna (Australia), 17 Oct 1988). In Use of expert 
systems in nuclear safety: Report of a technical committee meeting 
held in Vienna, 17-21 October 1988. Order Number DE90631398. 
Available from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

The need of licensing expert systems helping in the manage- 
ment of accidental scenarios is emphasized as an essential 
requirement for its practical application. This, in turn, will increase 
the confidence of the operating staff and the regulatory authority in 
these tools. The interacting role of models, heuristics and decision 
making under public radiation protection constraints is discussed in 
the context of pre and post core damage. Consideration is given to 
the methods for knowledge representation and built-in models with 
regard to their validity. (author). 7 refs. 


38826 (IAEA-TECDOC-542, pp. 109-117) A ‘living’ PSA 
based on use of expert systems. Ancelin, C. (Electricite de 
France, 92 - Clamart (France). Direction des Etudes et 
Recherches). International Atomic Energy Agency, Vienna (Aus- 
tria). Feb 1990. (CONF-8810509-: Technical committee on use of 
expert systems in nuclear safety, Vienna (Australia), 17 Oct 1988). 
In Use of expert systems in nuclear safety: Report of a technical 
committee meeting held in Vienna, 17-21 October 1988. Order 
Number DE90631398. Available from NTIS (US Sales Only), PC 
A15/MF A01; OSTI; INIS. 

The French Probabilistic Safety Analysis (PSA) is performed on 
unit 3 of the PALUEL Nuclear Power Plant which belongs to the 
1300 MW-P4 series. The concept of a “living” PSA, i.e. a study 
that can be updated to allow for changes in data and knowledge, 
led EDF to make an important effort on codes. In the framework of 
the automation and computerization of reliability studies, expert 
systems are used. (author). 3 figs. 


38827 (IAEA-TECDOC-542, pp. 177-182) Neural Networks - 
Potential application in the nuclear industry: Preliminary com- 
ments and reflections. Yiftah, S. (Technion-lsrael Inst. of Tech., 
Haifa (Israel). Dept. of Nuclear Engineering). International Atomic 
Energy Agency, Vienna (Austria). Feb 1990. (CONF-8810509-: 
Technical committee on use of expert systems in nuclear safety, 
Vienna (Australia), 17 Oct 1988). In Use of expert systems in 
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nuclear safety: Report of a technical committee meeting held in Vi- 
enna, 17-21 October 1988. Order Number DE90631398. Available 
from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

Neural Networks (or Parallel Distributed Processing, Connection- 
ist Models, Layered Self-Adaptive Systems, Self-Organizing 
Systems) are an emerging technology which is perceived to have 
potential for solving complex computation problems which cannot 
be solved by standard computational methods. A neural network is 
a system composed of many simple processing elements operating 
in parallel whose function is determined by network structure, con- 
nection strengths and the processing performed at computing 
elements. Neural networks’ architectures are inspired by the archi- 
tecture of biological nervous systems which use a large number of 
simple processing elements, the neurons, operating in parallel to 
obtain high computation rates. Neural networks can learn and can 
be taught. They learn from examples, adjusting internal parameters 
to match the examples. Neural networks can be considered as a 
different approach to computation. In the future, neural networks’ 
modules may possibly be embedded in expert systems and con- 
ventional applications. Thus, the three information processing 
technologies, procedural languages, expert system and neural net- 
works, running on the same hardware, can be used either 
separately, to solve specific types of problems, or in various combi- 
nations where each brings its unique capabilities to the overall 
application. 


38828 (IAEA-TECDOC-542, pp. 203-211) Expert systems 
applications in probabilistic risk assessment. Reeves, A.B. 
(UKAEA Safety and Reliability Directorate, Culcheth (UK)); 
Humphreys, P.; Zerkani, H.; Nicholson, H. International Atomic En- 
ergy Agency, Vienna (Austria). Feb 1990. (CONF-8810509-: 
Technical committee on use of expert systems in nuclear safety, 
Vienna (Australia), 17 Oct 1988). In Use of expert systems in 
nuclear safety: Report of a technical committee meeting held in Vi- 
enna, 17-21 October 1988. Order Number DE90631398. Available 
from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

Over the last few years SRD have been researching into the ap- 
plication of expert system technology to risk assessment. A 
number of prototyping projects have been carried out, using a 
variety of expert system ‘shells’ and also using the Artificial Intelli- 
gence programming language PROLOG. This paper summarises 
the projects which have been undertaken and also those which are 
currently in progress. (author). 5 refs. 


38829 (IAEA-TECDOC-542, pp. 221-232) Use of expert 
knowledge in monitoring automated systems for NPP power 
unit operation. Gorlin, A.|. (All-Union Research Inst. for Nuclear 
Power Plant Operation, Ministry of Nuclear Power, Moscow 
(USSR)); Dmitriev, V.M.; Kroshilin, A.E.; Lesnoj, S.A. International 
Atomic Energy Agency, Vienna (Austria). Feb 1990. (CONF- 
8810509-: Technical committee on use of expert systems in 
nuclear safety, Vienna (Australia), 17 Oct 1988). In Use of expert 
systems in nuclear safety: Report of a technical committee meeting 
held in Vienna, 17-21 October 1988. Order Number DE90631398. 
Available from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

This paper describes two expert system projects developed in 
the VNIIAES Institute, Moscow. One of the systems (PEX) is an 
ES-shell of classical type able to manipulate fuzzy expert assess- 
ments. The system used as a shell for ES-advisor for MCP failures 
diagnostics and in some applications of the same sort. Another 
system (ESDS) is on-line express-diagnostical ES for NPP unit 
emergency regimes identification. EDES is a component of NPP 
system of control and operation conditions diagnostics. (author). 3 
refs, 3 figs. 
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38830 (EPRI-NP-—6811) Nondestructive evaluation of com- 
ponent interiors: Final report. Birring, A.S. (Southwest Research 


Inst., San Antonio, TX (USA)); Franke, E.A.; Peterson, E.C.; 
Crouch; A.E. Electric Power Research Inst., Palo Alto, CA (USA); 
Southwest Research Inst., San Antonio, TX (USA). GJun 1990. 
124p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This program is part of the Electric Power Research Institute 
(EPRI) objective to develop technology for plant-life extension 
(PLEX) of nuclear power plants. It is expected that one of the criti- 
cal needs for such a program would be a detailed inspection from 
the inside surface (ID) of piping systems and boiling water reactor 
(BW }) pressure vessels. Because these inspections currently can- 
not be performed because of the unavailability of commercial 
inspection tools, this program was undertaken to develop concep- 
tual designs of inspection crawlers for both of these components. 
The pipe inspection crawler was designed so that it could traverse 
and inspect pipe sizes with an ID ranging from 6 to 36 inches, 
pass through bends, and maneuver itself into T- and Y-branch con- 
nections. The pipe crawler would also have the capability to move 
through horizontal as well as vertical sections of pipe. The BWR 
vessel crawler was designed so that it could maneuver in the an- 
nulus between the core shroud and the vessel ID. Both crawlers 
would have visual, ultrasonic, and eddy current sensors capable of 
detecting corrosion, cracks, and material degradation in the nuclear 
components being inspected. It is expected that development of 
these two inspection crawlers will be a significant technological 
step towards implementation of a PLEX program. 27 refs., 15 figs., 
10 tabs. 


38831 (EPRI-NP-6879-D) BWR nondestructive evaluation 
source book: Final report. Neeley, V.!. (VinTek, Inc., Richland, 
WA (USA)); Walker, S.M.; Behravesh, M.M. Electric Power Re- 
search Inst., Palo Alto, CA (USA); VinTek, Inc., Richland, WA 
(USA). ©Jun 1990. 257p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

In response to increasing incidences of IGSCC in BWRs in the 
last decade, EPRI and the BWR Owners Group jointly developed 
and successfully implemented numerous projects relating to the 
use of NDE techniques to detect and size IGSCC. This report pro- 
vides a brief summary of these various projects along with their 
historical perpectives in a single, condensed source. The various 
IGSCC problems of BWRs and the projects that were conducted to 
address them are more thoroughly described in many other EPRI 
reports referenced herein. 97 refs., 50 figs. 


38832 Root-cause analysis training at River Bend Station. 
Byrd, D.C. Transactions of the American Nuclear Society (USA), 
60: 54-55 (1989). (CONF-891103—: Winter meeting of the Ameri- 
can Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). _ 

A notable example of training beyond requirements at River 
Bend Station (RBS) was the Root-Cause Analysis (RCA) course 
taught during 1988. Although there is no regulatory requirement for 
members of the plant staff in general to be trained in RCA, RBS 
trained 188 members. The decision to conduct this training was 
made in response to an Institute of Nuclear Power Operations 
(INPO) recommendation that RBS improve the quality of RCA 
being made for condition reports (CRs). A CR is a plantwide docu- 
ment used to initiate and track corrective action for any condition 
that is not required to be reported in some other procedural man- 
ner. In fact, it has become such a widely used tool it is frequently 
used in conjunction with many other reporting requirements, and 
the number of CRs processed since initial criticality is approaching 
6000. Until now, no RCA techniques have been procedurally 
required. For this and other reasons, the need for adequate root- 
cause determination and effective corrective actions was clearly 
discernable. The training programs and results are discussed. 


38833 Concrete casks for on-site dry storage of spent fuel. 
Garner, G.L. Transactions of the American Nuclear Society (USA), 
60: 120-121 (1989). (CONF-891103—: Winter meeting of the Amer- 
ican Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The available storage space in reactor spent-fuel pools is rapidly 
declining. Many utilities facing the loss of capacity in their fuel 
pools have already reracked to achieve maximum storage density. 
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Other on-site storage options are fuel consolidation, dry storage, 
and a combination of both consolidation and dry storage. This pa- 
per considers the requirements for on-site storage systems, 
presents the merits of dry storage in concrete casks, and discusses 
a dry storage system design developed at Babcock & Wilcox. As 
utilities await a permanent high-level-waste repository, they must 
seek their own solutions for increasing on-site storage. Dry storage 
in concrete casks is a safe, reliable, and cost-competitive alterna- 
tive to the familiar metal cask and vault-type storage systems. 


38834 Dry-vault storage of spent fuel at the CASCAD facil- 
ity. Baillif, L.; Guay, M. Transactions of the American Nuclear 
Society (USA), 60: 122 (1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

A new modular dry storage vault concept using vertical metallic 
wells cooled by natural convection has been developed by the 
Commissariat a |’Energie Atomique and Societe Generale pour les 
Techniques Nouvelles to accommodate special fuels for high-level 
wastes. Basic specifications and design criteria have been followed 
to guarantee a double containment system and cooling to maintain 
the fuel below an acceptable temperature. The double containment 
is provided by two static barriers: At the reactor, fuels are placed 
in containers playing the role of the first barrier; the storage wells 
constitute the second barrier. Spent fuel placed in wells is cooled 
by natural convection: a boundary layer is created along the outer 
side of the well. The heated air rises along the well leading to a 
thermosiphon flow that extracts the heat released. For heat trans- 
fer, studies, computations, and experimental tests have been 
carried out to calculate and determine the temperature of the con- 
tainers and the fuel rod temperatures in various situations. The 
CASCAD vault storage can be applied to light water reactor (LWR) 
fuels without any difficulties if two requirements are satisfied: (1) 
Spend fuels have to be inserted in tight canisters. (2) Spent fuels 
have to be received only after a minimum decay time of 5 yr. 


38835 Development of a nuclear pump seal for boiling wa- 
ter reactor application. Metcalfe, R.; Rhodes, D.B.; Peterson, A.J. 
Transactions of the American Nuclear Society (USA), 59: 235 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

A seal improvement program for reactor recirculation pumps at 
the Nine Mile Point Unit 1 (NMP-1) plant was carried out from 
1983 through 1986. Original seals had given recurring problems- 
unstable performance and unreliable lifetime, with particular 
sensitivity to transients and hot standby conditions. They caused 
an average of one outage per year, assessed at $420,000. The 
target was therefore to extend seal lifetime to 4 yr with a new, 
high-integrity seal designed to fit with minimum modification within 
the existing seal cartridge envelope. 


38836  Scram reduction at the Brunswick nuclear project. 
Hewlett, L.P. Transactions of the American Nuclear Society (USA), 
59: 240-241 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
Achieving the Nuclear Management and Resources Council goal 
of no more than 1.5 scrams per plant year by 1990 promises to be 
a formidable challenge for domestic utilities. However, after experi- 
encing a less-than-desirable scram frequency in its early years of 
operation, the two-unit Brunswick plant began a scram reduction 
program that has contributed to early accomplishment of that goal. 
To accomplish this significant reduction in scram frequency, 
Brunswick found that three steps are essential: (1) determine root 
cause(s) of events, learn from past plant experiences, and (3) learn 
from other plant's experiences. In 1988, the Boiling Water Reactor 
Owners’ Group's Scram Frequency Reduction Committee (SFRC) 
developed its own data-base software for BWR scrams. The data 
base is updated following the quarterly operations activity meetings 
and is distributed to each participating member of the SFRC. Thus, 
each plant has the ability to perform its own studies using a com- 
plete BWR scram data base. Each of the above actions has aided 
the Brunswick plant in significantly reducing its number of scrams. 


38837 Operational experience feedback - progress in scram 
reduction. Novak, T.M.; Dennig, R.L.; Bell, L.G. Transactions of 


the American Nuclear Society (USA), 59: 248-249 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The U.S. Nuclear Regulatory Commission's (NRC's) Office for 
Analysis and Evaluation of Operational Data (AEOD) recently 
evaluated U.S. light water reactors’ unplanned reactor scram expe- 
rience in the light of ongoing industry scram reduction programs. 
The purpose of this work was to provide feedback to industry, the 
NRC staff, and the public regarding the trends in unplanned 
scrams at U.S. commercial power reactors. A primary objective of 
AEOD's analysis was to determine the major sources of unplanned 
scrams for the most recent data and to determine whether the 
scram reduction programs supported by various nuclear steam 
supply system owners’ groups were addressing the proper areas 
for future scram reduction. 
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Refer also to citation(s) 38661, 38830, 38833, 38834, 38837, 
38868, 38885, 38895, 38900, 38902, 38903, 38904, 38905, 38918, 
38920, 38923, 38955, 38957, 38973, 38974, 38980, 38988, 38990, 
38991, 38995, 38997, 38998, 39000, 39003, 39004, 39005, 39007, 
39008, 39010, 39011, 39012, 39014, 39016, 39018, 39019, 39020, 
39021, 39022, 39024, 39025, 39026, 39069, 39071 


38838 (DOE/ET/34020—8) Axial blanket fuel design and 
demonstration: Eighth progress report, April 1986—June 1989 
and project summary. B&W Fuel Co., Lynchburg, VA (USA); 
Babcock and Wilcox Co., Lynchburg, VA (USA). Research and De- 
velopment Div. May 1990. 35p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC02-79ET34020. (BAW-—1643-8). Order 
Number DE90013548. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; GPO Dep. 

The B&W Fuel Company and the Sacramento Municipal Utility 
District under the direction of the United States Department of En- 
ergy have participated in an axial blanket fuel demonstration 
project as part of a national effort to improve uranium utilization in 
light water reactors. The goal of the project was to design and irra- 
diate a core of axial blanket fuel assemblies in a commercial 
pressurized water reactor. The axial blanket fuel design in this 
project can be used in operating pressurized water reactors and in- 
volves replacing the top and bottom of the enriched fuel column 
with low enriched (<1.0 wt % U-235) uranium. This repositioning of 
the fissile inventory in the fuel rod leads to decreased neutron axial 
leakage and increased discharge burnups in the enriched fuel. The 
combination of these two phenomena yields savings in enrichment 
(separative work requirements), uranium, and fuel cycle costs with- 
out significantly affecting either fuel performance or plant safety. 
This report, covering April 1986 through June 1989, is the eighth 
and final progress report for the project. A milestone achieved dur- 
ing this reporting period was the restart and operation of Rancho 
Seco cycle 7 after an unplanned shutdown at 33 EFPD on Decem- 
ber 26, 1985. After the restart, operation continued to 245 EFPDs 
in June 1989 when Rancho Seco was permanently shut down. 
This report presents a summary of results from this project through 
June 1989, focusing mainly on the period after the cycle 7 restart. 
Also, this final report contains a summary of the entire project. 


38839 (IAEA-TECDOC—538, pp. 141-146) Possibilities and 
necessity of the human error data collection at the Paks nu- 
clear power plant. Szikszai, T. (Paksi Atomeroemue Vallalat, Paks 
(Hungary)). International Atomic Energy Agency, Vienna (Austria). 
Jan 1990. (CONF-8902182-: Technical committee on human error 
classification and data collection, Vienna (Australia), 20-24 Feb 
1989). In Human error classification and data collection: Report of 
a technical committee meeting held in Vienna, 20-24 February 
1989. Order Number DE90631408. Available from NTIS (US Sales 
Only), PC A08/MF A01; OSTI; INIS. 

At the Paks NPP a 13 year operational experience is obtained, 
but human error data have not been collected in that form, which 
could be used for probabilistic evaluation and for a more effective 
feedback. Such data can be obtained from other NPPs, reports 
and materials of meetings, but this data cannot be used directly for 
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the Paks NPP in every region of the operation because of the dif- 
ferences in the operational environment and tasks. These facts 
make us consider to organize a human error data collection sys- 
tem. The sources of such data collection could be: the full-scale 
simulator, that has started recently; safety related event reports; in- 
cident investigation reports; reliability data of the plant safety 
equipment, that has been collected since last year. The future 
tasks are: to work out a human error data collection form and 
database with its content and error categories; to develop a data 
evaluation program; to solve the feedback of the results of the 
evaluation to the plant operation. This paper gives a brief descrip- 
tion of the possibilities of a human error data collection system, 
and explains the necessity of the data collection. (author). 


38840 (IAEA-TECDOC-—538, pp. 147-154) Higher operational 
safety of nuclear power plants by evaluating the behaviour of 
operating personnel. Mertins, M. (Staatliches Amt fuer Atom- 
sicherheit und Strahlenschutz, Berlin (German Democratic 
Republic)); Glasner, P. International Atomic Energy Agency, Vi- 
enna (Austria). Jan 1990. (CONF-8902182-—: Technical committee 
on human error classification and data collection, Vienna (Aus- 
tralia), 20-24 Feb 1989). In Human error classification and data 
collection: Report of a technical committee meeting held in Vienna, 
20-24 February 1989. Order Number DE90631408. Available from 
NTIS (US Sales Only), PC AO8/MF A01; OSTI; INIS. 

In the GDR power reactors have been operated since 1966. 
Since that time operational experiences of 73 cumulative reactor 
years have been collected. The behaviour of operating personnel 
is an essential factor to guarantee the safety of operation of the 
nuclear power pliant. Therefore a continuous analysis of the behav- 
iour of operating personnel has been introduced at the GDR 
nuclear power plants. In the paper the overall system of the selec- 
tion, preparation and control of the behaviour of nuclear power 
plant operating personnel is presented. The methods concerned 
are based on recording all errors of operating personnel and on 
analyzing them in order to find out the reasons. The aim of the 
analysis of reasons is to reduce the number of errors. By a feed- 
back of experiences the nuclear safety of the nuclear power plant 
can be increased. All data necessary for the evaluation of errors 
are recorded and evaluated by a computer program. This method 
is explained thoroughly in the paper. Selected results of error 
analysis are presented. It is explained how the activities of the per- 
sonnel are made safer by means of this analysis. Comparisons 
with other methods are made. (author). 3 refs, 4 figs. 


38841 (NUREG/CR-5576) Survey of boric acid corrosion of 
carbon steel components in nuclear plants. Czajkowski, C.J. 
(Brookhaven National Lab., Upton, NY (USA)). Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering Technol- 
ogy; Brookhaven National Lab., Upton, NY (USA). Jun 1990. 30p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC02-76CH00016. (BNL-NUREG-52239). Available from NTIS, PC 
A03/MF A01 - GPO; OSTI; INIS. 

A review has been performed on license responses (50) to 
Generic Letter 88-05. Joint Brookhaven National Laboratory (BNL) 
and USNRC audits were performed on a series (10) of affected li- 
censees. The plant audits showed a considerable variance in the 
mode and quality of boric acid corrosion prevention programs be- 
tween utilities. The degree of importance of a boric acid corrosion 
control program also varied considerably between plants. In the 
plants where a reasonably high priority was given to the problem, 
the leaks were identified and corrective actions taken in a timely 
manner. Each of the plants audited had a boric acid corrosion pre- 
vention program in effect at the time of the plant visit. In many 
cases, the program consisted of modifications to existing leakage 
control procedures. Training of inspectors was accomplished by all 
audited licensees. In general, the inspectors were certified to the 
VT-2 qualification and in some instances to the EPRI visual inspec- 
tion certifications. In general, all of the sites audited kept their 
plants relatively clean (with one exception). The majority of plants 
either cleaned their spills in short order and repaired the leaks or 
found methods of draining or containment of the liquids. All of the 
audited licensees satisfactorily addressed the four specified re- 
quirements of Generic Letter 88-05. 22 refs., 3 figs., 2 tabs. 


21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


38842 (ORNL/FTR-2484) [VENUS facility modifications for 
pressure vessel fluence experiments]: Foreign report, 
January 9, 1987—January 18, 1987. Maerker, R.E. Oak Ridge Na- 
tional Lab., TN (USA). 2 Feb 1987. 9p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC05-840R21400. Order Number 
DE90012328. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


A modification of the existing VENUS experimental facility has 
been proposed which will simulate, on a much reduced scale, the 
geometry and essential neutron transport features involved in the 
use of a partial length shield assembly that has been adopted at 
the H.B. Robinson-2 plant, and similar to designs also being incor- 
porated or contemplated in other US reactors, to reduce fluences 
at critical weld locations which may be subject to pressurized 
thermal shock phenomena. At the present time there are no mea- 
surements available either in PWR's or test reactors to benchmark 
caiculational methods of these fluences, which involve transport in 
three-dimensional geometry. A description is presented of the de- 
sign of such a benchmark experiment that introduces VENUS-3 
and which will be implemented by the end of the summer of 1987. 
Included in this description are the basic considerations which led 
to the proposed modifications of VENUS-1, the measurements con- 
templated, and the schedule of the entire program involving both 
the experiment and its analysis over the time interval April 1987— 
December 1988. 


38843 (SAND-89-7148) Nuclear reactor pressure vessel 
flaw distribution development: Phase 1, NDE [nondestructive 
examination] capability and sensitivity analyses. Kennedy, E.L. 
(Failure Analysis Associates, Inc., Menlo Park, CA (USA)); Foulds, 
J.R. Sandia National Labs., Albuquerque, NM (USA); Failure Anal- 
ysis Associates, Inc., Menlo Park, CA (USA). May 1990. 68p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC04- 
76DP00789. Order Number DE90013547. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

The Nuclear Regulatory Commission (NRC) has addressed pres- 
surized water reactor vessel neutron embrittlement by imposing 
regulations on plant operation. Power plants failing to meet the op- 
erating criteria defined by the regulations are required, among 
other things, to analytically demonstrate continued safe operation. 
The initial flaw size or distribution of initial flaw size is a key input 
to the required vessel integrity analyses. A fracture mechanics sen- 
sitivity study was performed to quantify the effect of the assumed 
flaw distribution on predicted vessel performance and to determine 
the critical crack size. The analysis shows that vessel performance 
in terms of the estimated probability of failure under a given pres- 
surized thermal shock transient is significantly sensitive to the 
assumed flaw distribution. The vessel flaw distribution recom- 
mended by the NRC for the plant-specific analyses is potentially 
over-conservative, may not represent the condition of domestic 
vessels, and does not take full advantage of the more recent and 
reliable inspection data available. This project aims at establishing 
the feasibility of developing a new and more appropriate flaw distri- 
bution from recent domestic vessel inservice inspection data. 25 
refs., 11 figs., 12 tabs. 


38844 The professional's development process at Davis- 
Besse. Jain, S.C.; Zarkesh, L.P. Transactions of the American 
Nuclear Society (USA), 60: 56-57 (1989). (CONF-891103—: Win- 
ter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

The implementation of an integrated professional development 
program has created a positive working environment for engineer- 
ing employees at Davis-Besse nuclear power plant. 


38845 Plutonium reload experience and perspective in 
French pressurized water reactors. Rome, M.; Salvatores, M.,; le 
Bars, M. Transactions of the American Nuclear Society (USA), 60: 
114-115 (1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

There are two solutions at the back end of the pressurized water 
reactor (PWR) fuel cycle: storage of the fuel assemblies and 
reprocessing and recycling of the fissile materials. Spent fuel repro- 
cessing has been the choice in France since the beginning of the 
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French nuclear program. In June 1985 it was decided to recycle 
plutonium in French PWR plants. A generic safety report for pluto- 
nium recycle was established by FRAGEMA for Electricite de 
France’s (EdF) 900-MW PWRs at the end of 1986. It demonstrates 
the feasibility of mixed-oxide (MOX) fuel recycling with 30% maxi- 
mum ratio of MOX assemblies in each reload. In October 1987, 
EdF received the safety authorities’ agreement for MOX loading in 
900-MW PWRs. This paper describes the neutronic results, fuel 
behavior, and economic aspects of the EdF program. 


38846 Transshipment of spent fuel at San Onofre nuclear 
generating station. Raidy, T.W.; Wilson, R.G. Transactions of the 
American Nuclear Society (USA), 60: 117-118 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

San Onofre nuclear generating station is a three-unit facility. Unit 
1 is a 456-MW(electric) Westinghouse pressurized water reactor 
that went into commercial operation in 1968. The unit 1 spent-fuel 
pool is of limited capacity, holding a maximum of 216 assemblies. 
The unit 1 core contains 157 assemblies, of which 52 are 
discharged approximately every 2 yr. Units 2 and 3 are 1127- 
MWelectric) units that went on line in 1983 and 1984, respectively, 
each with additional spent-fuel storage capacity. Since the unit 1 
spent-fuel pool was filled with fuel by every fourth refueling outage, 
the fuel was shipped to Morris, Illinois, in the past. However, this 
option is no longer open to Southern California Edison, and the 10- 
yr in-service inspection that requires the core to be completely 
off-loaded is to occur during the 1991 refueling outage. With the in- 
ventory of 146 assemblies from past outages and the added 52 
assemblies from the 1989 refueling, no room would be available 
for a full-core off-load, or even any future refuelings. The immedi- 
ate storage capacity of units 2 and 3 was sufficient for each to 
accept half of the fuel then stored in unit 1. The planned reracking 
of units 2 and 3, plus the potential of future fuel consolidation, 
made transshipment of fuel from unit 1 to units 2 and 3 a viable 
and cost-effective option. The success of the operation was at- 
tributed to effective preplanning, which resulted in the detailed 
procedure, a comprehensive training program including the dry 
runs, several innovations that evolved from the planning process 
and lessons learned, and dedicated crews from each organization. 


38847 Hybrid expert system implementation to determine 
core reload patterns. Greek, K.J.; Robinson, A.H. Transactions of 
the American Nuclear Society (USA), 60: 193-194 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

Determining reactor reload fuel patterns is a computationally in- 
tensive problem solving process for which automation can be of 
significant benefit. Often much effort is expended in the search for 
an optimal loading. While any modern programming language 
could be used to automate solution, the specialized tools of artifi- 
cial intelligence (Al) are the most efficient means of introducing the 
fuel management expert's knowledge into the search for an opti- 
mum reload pattern. Prior research in pressurized water reactor 
refueling strategies developed FORTRAN programs that automated 
an expert’s basic knowledge to direct a search for an acceptable 
minimum peak power loading. The dissatisfaction with maintenance 
of compiled knowledge in FORTRAN programs has served as the 
motivation for the development of the SHUFFLE expert system. 
SHUFFLE is written in Smalltalk, an object-oriented programming 


language, and evaluates loadings as it generates them using a 
two-group, two-dimensional nodal power calculation compiled in a 
personal computer-based FORTRAN. This paper reviews the 
object-oriented representation developed to solve the core reload 


problem with an expert system tool and its operating prototype, 
SHUFFLE. 


38848 Trip reduction at Zion generating station. Kurth, W.R. 
Transactions of the American Nuclear Society (USA), 59: 242-243 
(1989). (CONF-890604~—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Zion generating station’s two units are Westinghouse four-loop, 
1085-MW pressurized water reactors, which went into commercial 
operation June 19, 1973, and December 24, 1973. Since that time 
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Zion, not unlike many other reactors around this country, has had 
a significant number of reactor trips. By December of 1984 the 
Zion units had a total of 74 reactor trips between the two units. 
During 1987 there were zero reactor trips for both units. In all, unit 
1 went 1 yr, 9 months, and 20 days and unit 2, 2 yr and 18 days 
without a reactor trip. The data for the Zion units show an overall 
decreasing trend over the years. The purpose of this paper is to 
provide the reasons for this reduction in trips. 


38849 Trip reduction during reactor start-ups at Arkansas 
Nuclear One unit 2 based on human factors. Young, G.C.; Kol, 
S.; Taylor, C. Transactions of the American Nuclear Society (USA), 
59: 246 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In 1985, Arkansas Power & Light Company (AP&L) conducted a 
review of the increasing trend of reactor trips during plant startup 
at Arkansas Nuclear One Unit 2 (ANO-2). This review was part of 
an overall effort to reduce plant trips that reached 15 during 1984. 
The single most common cause of these plant trips was steam 
generator level trips during start-up. The primary problem identified 
involved human factors associated with the manual control of 
feedwater at low power such that the operator had difficulty in main- 
taining the steam generator level within the reactor trip setpoints. 
The plant modifications implemented during 1985 have resulted in 
the elimination of low-power feedwater-control-related trips, even 
though the system is still operated manually. This paper presents 
the results of the human factors evaluation and the subsequent 
corrective action taken that has been so successful for ANO-2. 


38850 Babcock and Wilcox Owners’ Group program: Trip 
reduction and transient response improvement. O'Connor, 
W.T.; Mercado, A.L.; Ganthner, R.W. Transactions of the American 
Nuclear Society (USA), 59: 247-248 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

In 1985, the average trip frequency for the industry was 4.3 trips 
per plant per year while Babcock & Wilcox (B&W)-designed plants 
had 4.5 trips. In early 1986, the B&W Owners’ Group (B&WOG) 
established goals to reduce trip frequency and improve posttrip 
transient response. Through the recommendations of the B&WOG 
Trip Reduction and Transient Response Improvement Program 
(TR/TRIP) and other utility initiatives, the trip frequency for the 
B&WOG plants has been on a progressive downward trend and 
has been consistently below the industry average since 1986. The 
successful results in trip reduction for the B&WOG plants are 
shown. The B&WOG has implemented several programs that have 
resulted in fewer trips per plant. This success can be attributed to 
the following: (1) a comprehensive program to evaluate each trip 
and transient for root-cause determination, define corrective ac- 
tions, share information, and peer reviews; (2) a broad program to 
review systems and components that contribute to trips and tran- 
sients, identify specific recommendations to correct deficiencies, 
utility commitment to implementation, conduct internal monitoring 
and indirectly exert peer pressure; (3) an awareness of the goals 
at all levels in the organization coupled with strong executive-level 
involvement; and (4) timely implementation of recommendations. 


38851 Capturing the design bases on Palo Verde. Rogers, 
A.C.; Prawlocki, F.C. Transactions of the American Nuclear Society 
(USA), 59: 255 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
Over the past several years, the nuclear power industry has 
been directing considerable attention to plant configuration control. 
Utilities have been put in difficult situations due to changes made in 
plants without full original design basis knowledge. Once a plant is 
constructed, there is often insufficient information from the reactor 
designer or the architect/engineer to properly support operations, 
especially changes to the plant. In many cases utilities do not know 
the design bases for their units. As a result of these concerns, 
many utilities have been searching for ways to define the appropri- 
ate design bases for their plant. This paper discusses steps taken 
by Palo Verde to produce a design bases document and how it is 
being used to support the operation of the three nuclear units. 


38852 Information management needs for Fort Calhoun’s 
design basis reconstitution project. Beach, D.R.; Erickson, E.A.; 
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Gambhir, S.K.; Parsons, R.D. Transactions of the American Nu- 
clear Society (USA), 59: 261 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

While the need for information management is not new to the 
nuclear industry or Omaha Public Power District (OPPD), the inter- 
relationship among design information, multiple systems, and 
design basis issues has necessitated the management of this infor- 
mation in new ways. The project team involved in the reconstitution 
of the design basis for OPPD’s Fort Calhoun nuclear station has 
experienced the need for the developed effective methods for man- 
aging the vast amount of interrelated information associated with 
this effort. This management of information has been necessary to 
ensure that design basis documents (DBDs) adequately reflect the 
interrelated nature of component, system, and plant design; are 
complete and accurate; and are produced and maintained in a 
cost-effective manner. Fort Calhoun's aggressive design basis re- 
constitution project began in early 1987. The present scope of the 
project includes the production of 52 system and plant level DBDs; 
currently the project is ~50% complete with DBDs in various stages 
of completion, from pilot DBDs through DBDs with approved for- 
mats, which have been issued for use. The experience in producing 
these documents has lead to a growing understanding of the spe- 
cial need for information management in each stage of the project. 
The development of the information tracking and management pro- 
cesses for the various stages of DBD development has proven to 
be cost-effective and gives a level of assurance that information 
has been included in the DBDs consistently and accurately. 


38853 Framatome in-core instrumentation improvements. 
Dunford, S. Transactions of the American Nuclear Society (USA), 
59: 233-235 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Framatome TIA has successfully designed, manufactured, in- 
stalled, and maintained the in-core instrumentation system (flux 
and temperature) for over 50 pressurized water reactors and a cu- 
mulative operating time of over three centuries in Europe, Asia, 
and Africa. The aim of Framatome’s decision in 1968 to develop 
another system of flux measurement control rather than use the 
original licensed design was to avoid seal table leaks, reduce 
maintenance exposure, and improve system security. 


38854 Scram reduction program success at Combustion 
Engineering nuclear steam supply system plants. Tate, J.; 
Windecker, W.; Drown, M.T.; Bischoff, G.C. Transactions of the 
American Nuclear Society (USA), 59: 244-245 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Long recognized in the nuclear industry has been the need for 
effective practices to reduce the number of unplanned reactor trips. 
Reactor trips result in (a) increased challenges to safety systems, 
(b) increased stresses on plant equipment, and (c) reduced plant 
availability. Improved overall plant reliability results in lower reactor 
trip frequencies. The reduction in reactor trip frequencies, with the 
resulting reduction in stresses on plant components and systems, 
contributes to improved plant reliability and safety. In 1988 Com- 
bustion Engineering (C-E) nuclear steam supply system (NSSS) 
units experienced 58% fewer scrams than in 1987. While no one 
reason can be attributed to this decrease, many efforts can be 
credited for this success. Among these are Institute of Nuclear 
Power Operations (INPO’s) annual reports of scram reduction prac- 
tices and trends, the U.S. Nuclear Regulatory Commission’s annual 
analysis and evaluation of operational data reports, Combustion 
Engineering Owners’ Group (CEOG) scram reduction program, and 
perhaps most importantly, plant-specific scram reduction programs. 
While the CEOG scram reduction program is effective in sharing 
information that can be used on a generic level, the greater results 
were achieved on a plant-specific level. A number of successful 
programs, practices, and design changes were implemented, which 
are believed to be the chief contributors to the 1988 low scram 
rate. This paper details how each of these factors contributed to 
the reduced number of scrams. 


38855 Dry rod consolidation project spent-fuel characteris- 
tics and process results. Feldman, E.M.; Muiien, C.K. 
Transactions of the American Nuclear Society (USA), 56: 600-601 


(1988). (CONF-880601—: American Nuclear Society annual meet- 
ing, San Diego, CA (USA), 12-16 Jun 1988). 

The Nuclear Waste Policy Act of 1982 assigned the U.S. Depart- 
ment of Energy (DOE) the task of assisting utilities with resolution 
of their near-term spent-fuel storage problems. EG&G Idaho, Inc., 
under contract with DOE, at the Idaho National Engineering Labo- 
ratory (INEL), has performed dry horizontal consolidation of fuel 
rods from 48 Westinghouse 15 x 15 array pressurized water reac- 
tor (PWR) fuel assemblies. Project objectives were to design, 
fabricate, test, and operate a nonproduction-type machine to per- 
form dry horizontal consolidation of fuel rods from 48 spent PWR 
fuel assemblies. Other objectives were to document information on 
the conditions and characteristics of the fuel, fuel assemblies, and 
the consolidation process. This paper presents the major results 
and information obtained by the dry rod consolidation technology 
(DRCT) project. 


38856 Overview of the prototypical rod consolidation pro- 
gram. Clark, J.H.; Maughan, R.Y. Transactions of the American 
Nuclear Society (USA), 56: 601-602 (1988). (CONF-880601-: 
American Nuclear Society annual meeting, San Diego, CA (USA), 
12-16 Jun 1988). 

In 1985, the U.S. Department of Energy initiated development of 
spent nuclear fuel rod consolidation equipment for future applica- 
tion at a high-level waste repository facility and/or at a monitored 
retrievable storage (MRS) facility. The prototypical consolidation 
demonstration project (PCDP) is a multiphased project to expedite 
development and demonstration of equipment to remotely consoli- 
date spent commercial reactor fuel in a dry environment at 
production rates of 750 tonnes of heavy metal throughput per year. 
This equipment must be capable of consolidating all light water re- 
actor (LWR) fuel that exceeds 1% of the U.S. inventory of LWR 
fuel in the year 2000. This equipment is intended to be prototypical 
of equipment to be used at a geological repository or the MRS fa- 
cility. 
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Refer also to citation(s) 38890, 38892, 38919, 38923, 38954, 
38956, 38966, 38968, 39008, 39069, 39071, 39633 


38857 (KFK-4707) Calibration of a 3-wire-probe for 
measurements in non-isothermal air flow. Meyer, L. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum Kari- 
sruhe GmbH (Germany, F.R.). Projekt Nukleare Sicherheit. Apr 
1990. 90p. (In German). Order Number DE90506393. Available 
from NTIS (US Sales Only), PC AO5/MF A01. 

A method for the measurement of shear stresses, heat fluxes 
and turbulent Prandtl numbers in axial air flow through heated rod 
bundles was developed. A hot wire probe was applied consisting of 
an X-wire with a third wire upstream and perpendicular to the X- 
wire plane. The calibration method uses look-up tables. For setting 
up these tables the probe is calibrated through a range of pitch an- 
gles, velocities and temperatures in fixed intervalls. During the 
measurement the three anemometer signals are simultaneously 
digitized and evaluated by determinating the position in the look-up 
table which corresponds to the three data. The instantaneous tem- 
perature and velocity vectors are found by linear interpolation 
between the nearest points to the measured data in the look up ta- 
ble. This method is simple, accurate and fast in evaluation and is 
ideally suited for digital data processing. All RMS-values and corre- 
lations are calculated on-line. The report contains an analysis of 
errors pertaining to the measurement with X-wire probes with a 
third thermo-wire. The program listings for the evaluation of the 
look-up tables are included. (orig.). 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated or Unmoderated 


Refer also to citation(s) 38888, 38893, 38958, 38959, 38967 


38858 (IAEA-TECDOC-538, pp. 51-60) An approach to hu- 
man error minimization in PHWR safety related operations. 


ERA Vol. 15, No. 17 83 





21 NUCLEAR POWER PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated or Unmoderated 


Govindarajan, G. (Bhabha Atomic Research Centre, Bombay (in- 
dia). Reactor Control Div.). International Atomic Energy Agency, 
Vienna (Austria). Jan 1990. (CONF-8902182-: Technical commit- 
tee on human error classification and data collection, Vienna 
(Australia), 20-24 Feb 1989). In Human error classification and 
data collection: Report of a technical committee meeting held in 
Vienna, 20-24 February 1989. Order Number DE90631408. Avail- 
able from NTIS (US Sales Only), PC A08&/MF A01; OSTI; INIS. 

The safety of nuclear power plants at present rely on the engi- 
neering design and safety analysis does not address to human. 
reliability aspects. The human error are generally classified in to 
account the type of activity, the location of errors, origin of errors, 
nature of errors, the task performed and the procedures involved, 
individual factors, equipment design etc. Information available indi- 
cate significant contribution among errors is from operator actions 
and from maintenance. Keeping in view the above background, 
emphasis is being placed on improvement of control room func- 
tions and information display systems, for improving operator 
reliability. R and D efforts have been initiated for collecting data 
from operating plants, design of advanced computer controls and 
operator support aids. The simulator being built will be used for 
functional test of the equipment and evaluate the task executed by 
them in a particular scenario. The results of these tests will be 
analysed with appropriate weighing factors to the operators. The 
lapses and slips that arise in performing a particular task will be 
looked into in detail and analysed for providing additional informa- 
tion in the form of operator aids or decision support system, 
ergonomics of control room operation alarm, reduction and function 
grouping etc. This paper describes the plan for improving reactor 
safety in an overall context. (author). 1 fig. 


38859 (IAEA-TECDOC-538, pp. 61-70) Human errors - hu- 
man caused, environment caused. Subramanya, K.C. (Atomic 
Energy Regulating Board, Bombay (India). Operating Plants Safety 
Div.). International Atomic Energy Agency, Vienna (Austria). Jan 
1990. (CONF-8902182-: Technical committee on human error 
classification and data collection, Vienna (Australia), 20-24 Feb 
1989). In Human error classification and data collection: Report of 
a technical committee meeting held in Vienna, 20-24 February 
1989. Order Number DE90631408. Available from NTIS (US Sales 
Only), PC AOS/MF A01; OSTI; INIS. 

The importance of human error in the safe operation of Nuclear 
Plants has been well recognised. The human error could be due to 
a large number of reasons. Eg. coming from factors like sensing, 
perceiving, predicting, familiarity, skills, rules, individual perfor- 
mance and environmental factors such as ergonomics, work 
organisation, procedure, time and duration of work, training, physi- 
cal environment etc. Two incidents highlighting human caused and 
environmental caused errors are described. Also a distribution of 
causes of failure and affected systems of Safety Related Unusual 
Occurrences is presented on the basis of the reports received by 
the regulatory body. A system to analyse human errors with respect 
to human caused and environment caused is being developed. The 
input data for this analysis is obtained from Safety Related Unusual 
Occurrence reports received by the regulatory body. The regulatory 
requirement for submission of these reports include first information 
report (by telex, telephone etc) within 24 hours of the incident and 
detailed report within 20 days. The detailed report amongst other 
information also contains information with respect to the cause of 
the incident. These reports are discussed at various levels and an 
attempt is made to identify the root cause. (author). 3 figs, 1 tab. 


38860 (IAEA-TECDOC~-538, pp. 127-139) Human error clas- 
sification and data collection - Survey in an Indian nuclear 
power plant. Rajasabai, N. (Madras Atomic Power Station, 
Kalpakkam (india). Nuclear Power Corp.); Rangarajan, V.; Murthy, 
K.S.N. International Atomic Energy Agency, Vienna (Austria). Jan 
1990. (CONF-8902182-: Technical committee on human error 
classification and data collection, Vienna (Australia), 20-24 Feb 
1989). In Human error classification and data collection: Report of 
a technical committee meeting held in Vienna, 20-24 February 
1989. Order Number DE90631408. Available from NTIS (US Sales 
Only), PC AO8/MF A01; OSTI; INIS. 

Any amount of automation and computerised control systems 
cannot tackle all the postulated and unpostulated abnormal events 


84 ERA Vol. 15, No. 17 


and hence there is a need to have the human interaction in the op- 
eration of a nuclear power plant. With such human interactions, it 
is likely that certain errors might be committed even though it may 
be infrequent. These errors may be due to spontaneous actions by 
the operating staff or due to lack of understanding, coordination or 
communication. A detailed review of all the abnormal events in 
Madras Atomic Power Plant in India indicates that about 6 to 8% of 
the unusual/abnormal incidents and reactor scrams are due to hu- 
man error. Most of the human errors occur while carrying out 
certain non-routine operations, while carrying out certain surveil- 
lance tests, or while putting back the systems/equipment in service 
after maintenance. This paper reviews the incidents in Madras 
Atomic Power Station Units 1 and 2 for the last 6 years and quanti- 
fies the causes attributable to various categories cited above. Even 
though the incidents due to human-error remained high during the 
first year of the operation of the plant, it has come down gradually 
in subsequent years due to better on the job training of the operat- 
ing staff, better understanding of the equipment and system 
behaviour during normal operation as well as abnormal operations. 
1 diagram, 3 tabs. 


2105 Power Reactors, Breeding 


Refer also to citation(s) 38559, 38671, 38920, 38923, 38929, 
38944, 38987, 39460 


38861 (ORNL/FTR-2531) [Centralized Reliability Data Orga- 
nization (CRDO)]: Foreign trip report, April 10, 1987—April 17, 
1987. Haire, MJ. Oak Ridge National Lab., TN (USA). 21 Apr 
1987. 9p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90012340. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

One of the primary goals of the Centralized Reliability Data Or- 
ganization (CREDO) is to be an international focal point for the 
collection, analysis, and dissemination of liquid metal reactor (LMR) 
component reliability, availability, and maintainability (RAM) data. 
During FY-1985, the Department of Energy (DOE) entered into a 
Specific Memorandum of Agreement (SMA) with Japan’s Power Re- 
actor and Nuclear Fuel Development Corporation (PNC) regarding 
cooperative data exchange efforts. This agreement was CREDO’s 
first step toward internationalization and represented an initial real- 
ization of the previously mentioned goal. DOE's interest in further 
internationalization of the CREDO system was the primary motiva- 
tion for the traveler's attendance at the Reliability '87 conference. 


38862 Power reactivity decrement components of a homo- 
geneous UPu10Zr-fueled 900-MW(thermal) liquid metal reactor. 
Meneghetti, D.; Kucera, D.A. Transactions of the American Nuclear 
Society (USA), 59: 201-203 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

Linear and Doppler feedback components of the power reactivity 
decrement (PRD) for a 900-MW(thermal) homogeneous UPu10Zr- 
fueled sodium-cooled reactor have been calculated. (The PRD is 
the negative of the reactivity required to bring the reactor from a 
zero-power hot-critical condition to a given power level.) The com- 
ponents are further separated into power-dependent and 
power-to-flow-dependent parts. These delineations enhance under- 
standing of the contributions of the components to the feedback 
process. The delineation also enables the PRDs for other values of 
coolant flows to be estimated. The linear and Doppler components 
of the PRD are obtained using the EBRPOCO code, which calcu- 
lates detailed axially delineated contributions of the components for 
every subassembly of a loading configuration. Separation of the 
components into power and power-to-flow parts is made by calcu- 
lations of the components, assuming infinite thermal conductivities 
to obtain the power-to-flow values. Subtractions of these from the 
corresponding PRD quantities give the power-dependent parts. The 
values of the various feedback components are compared with cor- 
responding quantities reported for an analogous U10Zr-fueled 
case. 





2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


38863 (AD-A-219540/2/XAB) New-generation power sub- 
systems for satellites. Final report. Texas A and M Univ., 
College Station, TX (USA). Dept. of Electrical Engineering. Feb 
1990. 307p. Available from NTIS, PC A14/MF A02. 

The object of this project was the feasibility of increasing the 
specific power of satellite electric power subsystems for its opera- 
tional value of 1 Watt/lb in satellites in current use to 10 Watt/lb or 
greater by the year 2000. The approaches which have been fol- 
lowed in the present study include: (i) computerized searches of 
various literature and patent data bases; and (ii) evaluation of in- 
house information and data collections on power subsystems 
technologies. The technologies considered for electrical energy 
storage are batteries and fuel cells combined with water electrolyz- 
ers. Thermal energy storage, in conjunction with solar heat engines 
(dynamic solar systems) and other thermal engines are also con- 
sidered. Primary electrical power sources include photovoltaics, 
nuclear power and advanced power system concepts. Subsystems 
include power conditioning, controls, and thermal management. 
Based on the information obtained: (i) a critical assessment of the 
state-of-the-art of these technologies has been carried out; (ii) long- 
range research and engineering needs to achieve the project goal 
have been identified; and (iii) a time base to reach the stated goals 
for the three most promising technologies in the energy source and 
energy storage categories, has been established. Format: Section 
A — High Energy Density and High Power Density Batteries and 
Fuel Cells; Section B — Thermal Management; Section C — Photo- 
voltaic Systems; Section D — Nuclear Power Applications; and 
Section E — (1) Power Conditioning, Controls and Advances in 
Power System Concepts and (2) Superconductive Energy Storage. 


38864 (PB-90-867904/XAB) Space nuclear reactor electric 
power. January 1972-May 1990 (A Bibliography from the inter- 
national Aerospace Abstracts data base). Report for January 
1972-May 1990. National Technical Information Service, Springfield, 
VA (USA). May 1990. 126p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-86-872314; U.S. sales only. 

This bibliography contains citations concerning studies and con- 
ceptual designs of nuclear space power reactors to generate 
electric power for space missions. The citations cover the technol- 
ogy, safety aspects, and policy considerations. (This updated 
bibliography contains 280 citations, 172 of which are new entries to 
the previous edition.) 


38865 (SAND-90-0163) The scalability of OTR [out-of-core 
thermionic reactor] space nuclear power systems. Gallup, D.R. 
Sandia National Labs., Albuquerque, NM (USA). Mar 1990. 76p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC04- 
76DP00789. Order Number DE90013553. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

In this document, masses of the STAR-C power system and an 
optimized out-of-core thermionic reactor (OTR) power system ver- 
sus power level are investigated. The impacts of key system 
parameters on system performance are also addressed. The 
STAR-C is mass competitive below about 15 kWe, but at higher 
power levels the scalability is relatively poor. An optimized OR is 
the least massive space nuclear power system below 25 kWe, and 
scales well to 50 kWe. The system parameters that have a signifi- 
cant impact on the scalability of the STAR-C are core thermal flux, 
thermionic converter efficiency, and core length to diameter ratio. 
The emissivity of the core surface is shown to be a relatively unim- 
portant parameter. For an optimized OR power system, the most 
significant system parameter is the maximum allowable fuel tem- 
perature. It is also shown that if advanced radiation-hardened 
electronics are used in the satellite payload, a very large mass 
savings is realized. 10 refs., 23 figs., 7 tabs. 


38866 Ultrahigh temperature vapor core reactor burst mode 
space power system. Dugan, E.T.; Welch, G.E.; Kahook, S. 
Transactions of the American Nuclear Society (USA), 59: 273-274 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 
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Studies have been performed on innovative, ultrahigh 
temperature vapor core reactors (UTVRs) coupled with magnetohy- 
drodynamic (MHD) generator energy conversion for burst mode 
[hundreds of MW(electric) for thousands of seconds] space power 
systems. Use of UF, as the working fluid in the UTVR/MHD gener- 
ator allows for operation on a direct Rankine cycle and leads to 
space power systems with high efficiency (>20%), small radiator 
size [~4 m*/MW(electrical)], and low specific mass [<0.2 kg/ 
kW(electrical)]. 


2107 Regulation and Licensing 
Refer also to citation(s) 38895 


38867 (NUREG—0386-Digest-5-Rev.6) United States Nuclear 
Regulatory Commission staff practice and procedure digest: 
Commission, | Board and Licensing Board decisions, 
July 1972—December 1989: Digest No. 5, Revision No. 6. Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of the 
General Counsel. Jun 1990. 672p. Sponsored by Nuclear Regula- 
tory Commission. Available from NTIS, PC A99/MF A01 - GPO; 
OSTI; INIS. 

This Revision 6 of the fifth edition of the NRC Staff Practice and 
Procedure Digest contains a digest of a number of Commission, 
Atomic Safety and Licensing Appeal Board, and Atomic Safety and 
Licensing Board decisions issued during the period from July 1, 
1972 to December 31, 1989 interpreting the NRC’s Rules of Prac- 
tice in 10 CFR Part 2. This Revision 6 replaces in part earlier 
editions and revisions and includes appropriate changes reflecting 
the amendments to the Rules of Practice effective through Decem- 
ber 31, 1989. 


38868 (NUREG/CR-2000-Vol.9-No.5) Licensee Event Report 
(LER) compilation, May 1990. Nuclear Regulatory Commission, 
Washington, DC (USA). Office for Analysis and Evaluation of Oper- 
ational Data; Oak Ridge National Lab., TN (USA). Jun 1990. 93p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC05-840R21400. (ORNL/NSIC—200-Vol.9-No.5). Available from 
NTIS, PC AO5/MF A01 - GPO; OSTI; INIS. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power piant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the code of Federal Regulations (10 CFR 50.73 
— Licensee Event Report System) which was published in the 
Federal Register (Vol. 48, No. 144) on July 26, 1983. NUREG- 
1022, Licensee Event Report System — Description of Systems 
and Guidelines for Reporting, provides supporting guidance and in- 
formation on the revised LER rule. 


2108 Economics 
Refer also to citation(s) 38882, 38911, 38981, 39075 


38869 (BMU-—1990-246) Investigation of organizational 
structures of nuclear power plants and their cooperation with 
superordinate organizational structures. Phase 2. Interaction 
of nuclear power plant operation with superordinated orga- 
nizational structures. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz. Ergebnisberichte, Untersuchungen, Studien, 
Gutachten. Bundesministerium fuer Umwelt-, Naturschutz und 
Reaktorsicherheit, Bonn (Germany, F.R.); Fraser Geselischaft fuer 
Unternehmensberatung mbH, Essen (Germany, F.R.). Oct 1989. 
285p. (In German). Contract BMU SR 367. Available from GRM 
Werbeberatung - Werbemittlung - PR, Eggenstein-Leopoldshafen, 
(Germany, F.R.). 
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This study gives an overview about the interaction of the Ger- 
man nuclear power industry and other (superior) organisations like 
supervising agencies, expert organisations and other nuclear 
power plants, nuclear power plant owners or their associations. 
The interactions of nuclear power plants with other organisations is 
partly regulated by law. This is particularly true for the interaction 
between the nuclear power plants and the supervising agencies re- 
spectively the expert organisations. Among one another, the 
interaction of nuclear power plants is mainly carried out as a volun- 
tary exchange of experience. The task of the study is to analyse 
the complex patterns of interactions among nuclear power plants 
and other organisations in detail and to demonstrate the trends of 
further improvements. Thus, the study does demonstrate the differ- 
ent kinds of interaction between nuclear power plants among 
another, between nuclear power plants and their supervising agen- 
cies and between nuclear power plants and expert organisations. 
These interactions are evaluated with regard to the existing regula- 


tion. (orig.). 


38870 (VTT-TIED—1049) Future prospects for nuclear 
fuel supply. Vira, J. (Valtion Teknillinen Tutkimuskeskus, 
Otaniemi (Finland). Ydinvoimatekniikan Lab.). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Sep 1989. 85p. (In Finnish). 
Project YDI 7006. Order Number DE90631526. Available from 
NTIS (US Sales Only), PC AO5/MF A01; OSTI; INIS. 

After the peak in the late 1970’s, uranium prices assumed a 
downward trend, which still persists after ten years. Real prices on 
the spot market are now less than one sixth of peak prices in the 
1970's. The prices of enrichment have come down as well. Sudden 
changes in the supply-demand situation or in the prices are not ex- 
pected in the near future, either. On the other hand, the prevailing 
low market prices do not encourage investments in the new pro- 
duction capacity or explorations for new uranium deposits. On a 
longer-term this may jeopardize the existence of adequate sup- 
plies. Even so, the amount of reasonable assured and estimated 
additional low-cost resources would be sufficient to support the 
present level of consumption for about 40 years; for 30 years or 
more, if the projected growth in the nuclear power capacity is ac- 
counted for. The presently known and estimated low-cost reserves 
are only a part of the existing uranium resources of the world. 
First, the reserves increase as soon as higher-cost resources are 
taken into account. Secondly, the world uranium potential is cer- 
tainly larger than the reserves so far identified. In addition, the 
energy potential of uranium resources depends on the technology 
in use. Even with current reactors the specific consumption of ura- 
nium for electricity generation can be lowered by 10 to 30 per cent 
by the end of the century. With the development of fast breeder 
reactors perhaps some 60 times more of energy per tonne or ura- 
nium could be produced than in the present-day reactors. With 
breeder reactors the energy potential uranium resources is at least 
on the same order of magnitude as the energy potential of the coal 
resources. The fuel supply of the Finnish nuclear power plants is 
assured by reserve stockpiles, long-term contracts and supply di- 
versification. The domestic uranium reserves could satisfy the 
natural uranium needs of the present reactors for about ten years. 


38871 Teamwork and problem solving in the control room. 
Nygard, F.I.; Dedon, J.M.; Fuld, R.B. Transactions of the American 
Nuclear Society (USA), 60: 53 (1989). (CONF-891103-: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

The importance of teamwork and communications in the control 
room of a nuclear power plant has been the subject of significant 
attention during the 10 yr since the Three Mile Island accident. The 
ability to conduct effective problem solving, especially under unex- 
pected conditions, requires that the control room crew be well 
trained in techniques that produce synergism and avoid ambiguous 
or conflicting interactions. This paper describes the foundations of 
a training program developed and conducted by Combustion Engi- 
neering to produce a winning team in the control room. The 
complete licensed operations staffs of three utilities, Florida Power 
& Light, Louisiana Power & Light, and Omaha Public Power 
District, have completed this program. Thus, the results of the ex- 
perience of ~150 licensed operators is reported. 
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38872 Forecasting in nuclear material and services man- 
agement. Thibault, J. Transactions of the American Nuclear 
Society (USA), 60: 107 (1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Material and fuel management have a great impact on expendi- 
tures at Electricite de France. That is the reason why the fuel 
supply department needs precise and reliable forecasts. Because 
such forecasts involve hypotheses of very different origins and im- 
ply a great number of cumbersome computations, it appeared to 
be worthwhile to design a specific forecasting tool that would 
provide everybody in the department with forecasts for any manu- 
facturing or reprocessing operation. The paper discusses general 
features of the system modules, and typical applications. 


38873 Cost benefits of an effective nuclear procurement 
program. Tulay, M.P. Transactions of the American Nuclear Soci- 
ety (USA), 59: 275-276 (1989). (CONF-890604—: Annual meeting 
of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
A number of nuclear utilities have been successful in recent 
years in assertively developing cost-effective and efficient procure- 
ment programs. Not only have the problems been addressed and 
resolved, but these select utilities have positioned themselves for 
significant long-term cost savings. The six elements most common 
to these programs, which generate long-term efficiencies and cost 
savings, are as follows: (1) computerized master equipment list 
(MEL) that identifies by a unique tag number each major compo- 
nent and assembly in the plant, (2) computerized operating 
inventory in the form of parts lists for each component in the MEL, 
(3) engineering classification for each replacement item, (4) 
commercial-grade item dedication program, (5) computerized 
replacement items design data base, and (6) standardized specifi- 
cations for commodity items. The elements discussed can position 
a nuclear utility to automate the procurement process and improve 
traceability of hardware through bar coding. These follow-on activi- 
ties can further improve efficiencies and ultimately provide better 
maintenance of the plant equipment and improved plant reliability. 


38874 The need for independent operation reviews. Shep- 
herd, S.H. Transactions of the American Nuclear Society (USA), 
59: 278 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Nuclear power plant managers are being challenged by the U.S. 
Nuclear Regulatory Commission (NRC), the Institute of Nuclear 
Power Operations (INPO), their own executive management, and 
the public to conduct their operations in an exemplary manner. 
What is needed is a diagnostic tool that can assess the quality of 
plant operations. One such tool can be an independent operation 
review, patterned after the independent design reviews used by the 
Arizona Nuclear Power Project, Bechtel, and Combustion 
Engineering for the licensing of Palo Verde. In simplest form, an in- 
dependent operation review would consist of a formal presentation 
of a discrete aspect of plant operation by involved members of the 
plant staff to a qualified, external review board. The review would 
be chaired by the plant manager or the utility officer responsible for 
nuclear operations. A transcript would be kept to permit careful 
analysis by the manager. Once a review is held, the operations 
staff should research action items identified by the board and re- 
spond to the board on their findings. The response should describe 
changes, if any, that will be made to equipment, procedures, or 
staffing. Once the board is satisfied with the responses, the li- 
censee may decide to provide the record to the NRC, INPO, and 
state agencies. 


22 NUCLEAR REACTOR TECHNOLOGY 


2201 Theory and Calculation 
Refer also to citation(s) 38594, 40099 


38875 (FRCEA-TH-204) Under-moderated water reactors: 
contributions to the study and qualification of the neutron flux 
calculation tools. Chauvin, J.P. CEA Centre d’Etudes Nucieaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. des 





Reacteurs a Eau; Paris-11 Univ., 91 - Orsay (France). Dec 1987. 
223p. (In French). Order Number DE90506137. Available from 
NTIS (US Sales Only), PC A10/MF A01. 

The investigations and the experimental programs performed on 
the under-moderated reactor project, are reported. Special 
attention is given to the French experimental program on the quali- 
fication of the calculation tools, which is carried out in order to 
determine accurately the reactor core conceptual and most impor- 
tant parameters. The effect of the fission products on the reactivity 
loss of the under-moderated reactor, is investigated. The results of 
the experiment on the oscillations of the irradiated nuclear fuels, 
are presented. The strategic importance of an under-moderated re- 
actor, is analyzed. 


38876 Heuristic decision model for intelligent nuclear 
power systems design. Nassersharif, B. (Texas A & M Univ., Col- 
lege Station (USA)); Portal, M.G.; Gaeta, M.J. Transactions of the 
American Nuclear Society (USA), 60: 189-190 (1989). (CONF- 
891103-: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

The objective of this project was to investigate intelligent nuclear 
power systems design. A theoretical model of the design process 
has been developed. A fundamental process in this model is the 
heuristic decision making for design (i.e., selection of methods, 
components, materials, etc.). Rule-based expert systems do not 
provide the completeness that is necessary to generate good de- 
sign. A new method, based on the fuzzy set theory, has been 
developed and is presented here. A feedwater system knowledge 
base (KB) was developed for a prototype software experiment to 
benchmark the theory. 


38877 Development of an adaptive interface for nuclear 
data bases. Heger, A.S. (Univ. of Texas, Austin (USA)); Koen, 
B.V. Transactions of the American Nuclear Society (USA), 60: 
192-193 (1989). (CONF-891103-: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

This paper describes the development of an adaptive interface, 
KNOWBOT, for retrieval from large data bases. A proof-of-principle 
version of the interface has been implemented in LISP on a Texas 
Instruments Explorer | workstation with the design objective of solv- 
ing some of the problems that face the users of large centralized 
data bases. The interface starts as a tabula rasa but acquires 
knowledge through its interaction with the user and the data base. 
These combined sources of knowledge enable the interface of self- 
organize itself in order to meet the specific demands of the user. In 
addition, the interface is designed to preempt the existing inter- 
faces and not to replace them. Experiments on a test data base 
have demonstrated the robustness of induction, personalization, 
and fault tolerance features of the interface. 


38878 An intelligent design methodology for nuclear power 
systems. Nassersharif, B. (Texas A & M Univ., College Station 
(USA)); Martin, R.P.; Portal, M.G.; Gaeta, M.J. Transactions of the 


American Nuclear Society (USA), 59: 272-273 (1989). (CONF- 
890604—-: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The goal of this investigation is to research possible methodolo- 
gies into automating the design of, specifically, nuclear power 
facilities; however, it is relevant to all thermal power systems. The 
strategy of this research has been to concentrate on individual 
areas of the thermal design process, investigate procedures per- 
formed, develop methodology to emulate that behavior, and 
prototype it in the form of a computer program. The design process 
has been generalized as follows: problem definition, design defini- 
tion, component selection procedure, optimization and engineering 
analysis, testing and final design with the problem definition defining 
constraints that will be applied to the selection procedure as well 
as design definition. The result of this research is a prototype com- 
puter program applying an original procedure for the selection of 
the best set of real components that would be used in constructing 
a system with desired performance characteristics. The mathemati- 
cal model used for the selection procedure is possibility theory. 


22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components and Accessories 


2202 Components and Accessories 


Refer also to citation(s) 38698, 38921, 38935, 38936, 38937, 
38938, 38939, 38940, 38941, 38942, 38943, 38947, 38948, 38949, 
38950, 38951, 38952, 38953, 38960, 38961, 38962, 38963, 38964, 
38965, 38969, 38970, 38976, 38977, 38978, 38979, 38982, 38984, 
38985, 38994, 39002, 39009, 39015, 39023, 39066, 39068, 39336, 
39459 


38879 (EPRI-NP-6832) Nondestructive evaluation of com- 
ponent interiors: Technology assessment: Final report. Electric 
Power Research Inst., Palo Alto, CA (USA); Sea Test Services, 
Merritt Island, FL (USA). ©Jun 1990. 307p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

This report, Nondestructive Evaluation (NDE) of the Interiors of 
Components; Technology Evaluation, researches the generics of 
remote inspection technologies. Considerations for implementing 
nondestructive testing techniques using telerobotics, remote oper- 
ated vehicles (both underwater and dry), and pipe crawlers are 
discussed. The report is divided into three main areas: technology 
assessment and requirements for performing nondestructive testing 
remotely from the interior of nuclear components; nuclear utility in- 
dustry questionnaire on utility needs and requirements for remote 
internal inspections; and research study on remote visual inspec- 
tion essential variables for performing examination of component 
interiors. This report has identified that robotic nondestructive test- 
ing is an emerging technology whose maturity will depend on 
development companies identifying specific needs and then 
integrating robotic capabilities in the nuclear environment with non- 
destructive testing techniques. 32 refs., 126 figs., 8 tabs. 


38880 (NUREG/CR-5553) Computer programs for 
current defect studies. Pate, J.R. (Oak Ridge National Lab., TN 
(USA)); Dodd, C.V. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering; Oak Ridge National Lab., TN 
(USA). Jun 1990. 246p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC05-840R21400. (ORNL/TM—11505). 
Available from NTIS, PC A11/MF A01 - GPO; OSTI; INIS. 

Several computer programs to aid in the design of eddy-current 
tests and probes have been written. The programs, written in For- 
tran, deal in various ways with the response to defects exhibited by 
four types of probes: the pancake probe, the reflection probe, the 
circumferential boreside probe, and the circumferential encircling 
probe. Programs are included which calculate the impedance or 
voltage change in a coil due to a defect, which calculate and plot 
the defect sensitivity factor of a coil, and which invert calculated or 
experimental readings to obtain the size of a defect. The theory 
upon which the programs are based is the Burrows point defect 
theory, and thus the calculations of the programs will be more ac- 
curate for small defects. 6 refs., 21 figs. 


38881 (NUREG/CR-5560) Aging of nuclear piant resis- 
tance temperature detectors. Hashemian, H.M. (Analysis and 
Measurement Services Corp., Knoxville, TN (USA)); Beverly, D.D.; 
Mitchell, D.W.; Petersen, K.M. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; Analysis and Mea- 
surement Services Corp., Knoxville, TN (USA). Jun 1990. 245p. 
Sponsored by Nuclear Regulatory Commission. Available from 
NTIS, PC A11/MF A01 - GPO; OSTI; INIS. 

A comprehensive research and development project was per- 
formed over a 30 month period to quantify the effects of normal 
aging on performance of nuclear safety-related Resistance Temper- 
ature Detectors (RTDs). The work involved laboratory testing of 72 
nuclear grade RTD elements representing several from each of the 
four US manufacturers. The limit for the initial accuracy of these 
RTDs was established and a procedure for performing precise cali- 
bration was developed. Experimental aging of 30 of these RTDs in 
simulated reactor conditions resulted in five failures and six major 
calibration shifts. Two failures occurred in thermal aging, one in vi- 
bration aging, one in humidity aging, and one in thermal cycling. 
The remaining 19 RTDs performed well during the aging test, 
maintaining a drift band of +0.2°C. The project did not reveal any 
unanticipated or major systematic aging problem in the perfor- 
mance of the RTDs tested. The nuclear industry's practice for 
verifying adequate RTD accuracy and response time is to perform 
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on-line cross calibration and Loop Current Step Response tests at 
least once every fuel cycle. In light of the data obtained throughout 
this study, this approach is reasonable for management of aging of 
RTDs which do not have any major design, fabrication, or installa- 
tion deficiencies. RTDs that consistently maintain a_ suitable 
calibration and response time, as determined by periodic testing, 
can be used in the plant for their qualified life as specified by the 
manufacturer. The manufacturer's specification for qualified life of 
nuclear grade RTDs typically range from 10 to 40 years depending 
on the manufacturer and the conditions in which the RTDs are 
used. 11 refs., 67 figs., 53 tabs. 


38882 A ki system framework for real-time 
monitoring applications. Heaberlin, J.O.; Robinson, A.H. Trans- 
actions of the American Nuclear Society (USA), 60: 188-189 
(1989). (CONF-891103-: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

A real-time environment presents a challenge for knowledge- 
based systems for process monitoring with on-line data acquisition 
in nuclear power plants. These applications are typically data inten- 
sive. This, coupled with the dynamic nature of events on which 
problematic decisions are based, requires the development of tech- 
niques fundamentally different from those generally employed. 
Traditional approaches involve knowledge management techniques 
developed for static data, the majority of which is elicited directly 
from the user in a consultation environment. Inference mechanisms 
are generally noninterruptible, requiring all appropriate rules to be 
fired before new data can be accommodated. As a result, tradi- 
tional knowledge-based applications in real-time environments 
have inherent problems in dealing with the time dependence of 
both the data and the solution process. For example, potential 
problems include obtaining a correct solution too late to be of use 
or focusing computing resources on problems that no longer exist. 
A knowledge-based system framework, the real-time framework 
(RTF), has been developed that can accommodate the time depen- 
dencies and resource trade-offs required for real-time process 
monitoring applications. This framework provides real-time function- 
ality by using generalized problem-solving goals and control 
strategies that are modifiable during system operation and capable 
of accommodating feedback for redirection of activities. 


38883 Valve leakage inspection, testing, and maintenance 
process. Aikin, J.A.; Reinwald, J.W. Transactions of the American 
Nuclear Society (USA), 59: 266 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

Atomic Energy of Canada Limited-Research Company (AECL- 
RC), Chalk River, has more than 50 person-years dedicated 
toward the leak-free valve. In the early 1970s, the Chalk River Nu- 
clear Laboratories (CRNL) developed valve stem live-loading and 
recently completed the packing tests for the Electric Power Re- 
search Institute (EPRI)-funded Valve Packing Improvement Study. 
Current safety concerns with asbestos-based valve packings and 
the difficulty in removing newer graphite packings prompted CRNL 
to investigate methods to improve valve repacking procedures. The 
present practice of valve packing replacement is very labor- 
intensive, requiring use of hand tools such as corkscrew devices 
and special packing picks. Use of water jets to cut or fragment the 
packing for withdrawal from the stuffing box does improve the pro- 
cess, but removal of the lantern or junk rings is still difficult. To 
address these problems, AECL-RC has developed a unique valve 
maintenance process designed to reduce person-rem exposures, 
the risk of scoring the stem or stuffing box, and maintenance costs 
and to improve the engineering quality of valve repair. 


2203 Fuel Elements 


Refer also to citation(s) 38838, 38934 
38884 (ORNL/FTR-2538) [Chemical reactivity of oxide fuel 
and fission product release]: Foreign trip report, April 4, 1987— 


April 13, 1987. Collins, J.L. Oak Ridge National Lab., TN (USA). 
28 Apr 1987. 39p. Sponsored by U.S. DOE Nuclear Energy. DOE 
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Contract AC05-840R21400. Order Number DE90013139. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The author attended and presented a paper at the international 
workshop on “Chemical Reactivity of Oxide Fuel and Fission Prod- 
uct Release,” which was cosponsored by the British Nuclear 
Energy and Canadian Nuclear societies, hosted by the Central 
Electricity Generating Board, and endorsed by the US Department 
of Energy. The workshop topics included mechanisms of oxidation 
of UO, in air; fission product release under inert, oxidizing, or re- : 
ducing atmospheric conditions; oxidation of (U,Pu)Oz in air and dry 
fuel storage; and fission product release in reactor coolant. The 
program covered a broad spectrum of fuel and fission product re- 
lease behavior. In addition, the writer chaired the session entitled 
“Oxidation of UO. and Fission Product Release in Reactor 
Coolant.” One-day visits to research laboratories at Harwell and 
Winfrith proved to be helpful to our Severe Fuel Damage Research 
Program. Topics discussed were similar to those discussed at the 
workshop; however, more emphasis was given to fission product 
release and the chemical behavior of the released fission products. 


2204 Control Systems 
Refer also to citation(s) 38937, 38944, 38947, 38975, 38983, 39459 


38885 (AD-A-219501/4/XAB) Decision support system for 
control and automation of dynamical processes. Master's the- 
sis. Nann, S. Pennsylvania State Univ., University Park, PA (USA). 
Applied Research Lab. Mar 1990. 152p. (ARL/PSU-TR-90-002). 
Available from NTIS, PC AO8&/MF A01. 

The thesis presents the concept and development of a diagnos- 
tic decision support system for real-time control and automation of 
dynamic processes. This system, known as DECA (Diagnostic 
Evaluation and Corrective Action), will take advantage of the com- 
puter’s ability to manipulate vast amounts of data, and employ! 
qualitative reasoning for the monitoring and diagnosis of dynamical 
processes during time-constrained, routine, and emergency situa- 
tions where an immediate response is necessary to avoid 
catastrophic failure of the system. The software system's architec- 
ture has been structured in such a manner that is can be applied 
to any dynamic process without reprogramming. DECA is written in 
Lisp and was verified using the data from the Three Mile Island 
Nuclear Reactor Accident. 


38886 (IAEA-TECDOC-542) Use of expert systems in nu- 
clear safety: Report of a technical committee meeting held in 
Vienna, 17-21 October 1988. International Atomic Energy Agency, 
Vienna (Austria). Feb 1990. 346p. (CONF-8810509-: Technical 
committee on use of expert systems in nuclear safety, Vienna 
(Australia), 17 Oct 1988). Order Number DE90631398. Available 
from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

One dominant aspect of improvement in safe nuclear power plant 
operation is the very high speed in the development and introduc- 
tion of computer technologies. This development commenced 
recently when advanced control technology was incorporated into 
the nuclear industry. This led to an increasing implementation of in- 
formation displays, annunciator windows and other devices inside 
the control room, eventually overburdening the control room opera- 
tor with detailed information. Expert systems are a further step in 
this direction being designed to apply large knowledge bases to 
solve practical problems. These “intelligent” systems have to incor- 
porate enough knowledge to reach expert levels of importance and 
represent a very advanced man-machine interface. The aims of the 
Technical Committee were addressed by the three Working Groups 
and summarized in Sections 2, 3 and 4 of this report. Section 2 
summarizes the results and discussions on the current capabilities 
of expert systems and identifies features for the future develop- 
ment and use of Expert Systems in Nuclear Power Plants. Section 
3 provides an overview of the discussions and investigations into 
the current status of Expert Systems in NPPs. This section devel- 
ops a method for assessing the overall benefit of different 
applications and recommends a broad strategy for priority develop- 
ments of Expert Systems in NPPs. Section 4 assesses the overall 
use of PSA type studies in Expert Systems in NPPs and identifies 
specific features to be adopted in the design of these systems in 
future applications. The conclusions of the three Working Groups 





are presented in Section 5. The 15 papers presented at the meet- 
ing formed the Annex of this document. A separate abstract was 
prepared for each of these papers. Refs, figs, tabs and pictures. 


38887 (IAEA-TECDOC-542, pp. 119-127) EXTRA: A real 
time knowledge-based monitoring system for a nuclear power 
plant. Ancelin, J. (Electricite de France (EDF)); Legaud, P.; Gaus- 
sot, J.P. International Atomic Energy Agency, Vienna (Austria). Feb 
1990. (CONF-8810509-: Technical committee on use of expert 
systems in nuclear safety, Vienna (Australia), 17 Oct 1988). In Use 
of expert systems in nuclear safety: Report of a technical commit- 
tee meeting held in Vienna, 17-21 October 1988. Order Number 
DE90631398. Available from NTIS (US Sales Only), PC A15/MF 
A01; OSTI; INIS. 

EXTRA is an expert system for industrial process control. The 
main objectives are diagnosis and operation aids. From a method- 
ological point of view, EXTRA is based on a deep knowledge of 
the plant operation and topology and on qualitative physics princi- 
ples. This system represents a considerable step forward in the 
field of expert-systems because of the size of the knowledge-base 
and the real-time requirements. A specific application of EXTRA is 
developed for the BUGEY unit 2 (a 900 MWe pressurized water 
nuclear unit) concerning the electrical power supplies. This system 
called "electrical power supplies supervision” gives diagnosis in 
real time of the electric incidental situation origin. A connection to a 
data base make the expert system able to supply operators with 
information concerning the consequences of the electrical power 
system failures on the safety systems, the equipment measure- 
ment sensors and certain automatic devices (availability, 
unavailability, validity, etc.). A simulation part of the system, out of 
real time, can help the operators or the maintenance team to pre- 
pare the withdrawal from service of electric equipment by giving 
information on the consequences of it, in particular, information 
concerning the technical specifications. The system will be inde- 
pendently used and managed by the operating crews and 
maintenance team, but a priority is given to the diagnosis real time 
supervision. This expert-system will be installed for the beginning 
of 1989. (author). 5 refs, 2 pictures. 


38888 (IAEA-TECDOC-542, pp. 157-164) Envisaged role of 
expert systems in control and instrumentation of Indian PH- 
WRs. Govindarajan, G. (Bhabha Atomic Research Centre, Bombay 
(India). Reactor Control Div.). International Atomic Energy Agency, 
Vienna (Austria). Feb 1990. (CONF-8810509—-: Technical commit- 
tee on use of expert systems in nuclear safety, Vienna (Australia), 
17 Oct 1988). In Use of expert systems in nuclear safety: Report 
of a technical committee meeting held in Vienna, 17-21 October 
1988. Order Number DE90631398. Available from NTIS (US Sales 
Only), PC A15/MF A01; OSTI; INIS. 

The control and instrumentation hardware in Indian PHWRs is on 
the verge of undergoing a transition from conventional hard wired 
systems to distributed computer networks for monitoring and con- 
trol. The new systems will have more sophisticated data acquisition 
systems for gathering larger amount of information and presenting 
in flexible formats suitable for operator comprehension. Implemen- 
tation of knowledge based systems to process this vast amount of 
information and provide timely and relevant messages to control 
room operators are known to be of great help to them especially 
during plant upset or accidental conditions. Attempts are therefore 
being made to initiate development of such knowledge based sys- 
tems even while the hardware and software for computer based 
control systems are being developed. This has been the result of 
the realisation that achievement of plant safety and good availabil- 
ity hinges as much on operator reliability and good man-machine 
interface as on the plant design. (author). 8 refs. 


38889 (IAEA-TECDOC—542, pp. 165-176) Expert systems in 
nuclear power plants - How soon can they be implemented?. 
Boger, Z. (Israel Atomic Energy Commission, Beersheba (israel). 
Nuclear Research Center-Negev). International Atomic Energy 
Agency, Vienna (Austria). Feb 1990. (CONF-8810509-: Technical 
committee on use of expert systems in nuclear safety, Vienna 
(Australia), 17 Oct 1988). In Use of expert systems in nuclear 
safety: Report of a technical committee meeting held in Vienna, 
17-21 October 1988. Order Number DE90631398. Available from 
NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 
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Real-time Expert Systems (RTES) techniques will probably be 
implemented in an eventual nuclear power station in Israel. In 
preparation for this goal, expertise in this field can be developed 
locally and maintained by applying these techniques in similar envi- 
ronment, such as the chemical processing industry. An example of 
demonstration RTES is described, in which spread-sheet software 
was used as a shell for a fault analyzing operator-aid in low-level 
radioactive wastewater evaporation facility. The status of RTES im- 
plementation in the chemical industry is discussed, and it seems 
that the needed development effort is higher than expected. The 
only reported major industry/university project had to invest 12 man- 
years in actual plant implementation of RTES for fault analyzing of 
relatively simple chemical reactor operation. A major part of the ef- 
fort was concerned with the simulation, checking and verification of 
the RTES software prior to it’s installation in the control room. The 
implication for nuclear power plant use, with it’s much higher com- 
plexity and stringent safety requirements and regulations, is that 
full scale RTES development and implementation will be both ex- 
pensive and slow. The perceived increase in the safety and plant 
availability seems, however, attractive enough to warrant continued 
efforts in RTES development, even only for sub-systems, with spe- 
cial attention to the problem of verification and validation needed 
for the regulatory authorities certification. (author). 7 refs, 10 figs. 


38890 (IAEA-TECDOC—542, pp. 195-202) The essential sys- 
tems status monitor for Heysham 2 nuclear power station. 
Horne, B.E. (Central Electricity Generating Board, Barnwood (UK). 
Generation Development and Construction Div.). Intemational 
Atomic Energy Agency, Vienna (Austria). Feb 1990. (CONF- 
8810509-: Technical committee on use of expert systems in 
nuclear safety, Vienna (Australia), 17 Oct 1988). In Use of expert 
systems in nuclear safety: Report of a technical committee meeting 
held in Vienna, 17-21 October 1988. Order Number DE90631398. 
Available from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

This paper summarises the principal features in the development 
of an operator aid, the Essential Systems Status Monitor (ESSM), 
now installed at CEGB’s Heysham 2 nuclear power station. The fa- 
cility enables the operator to carry out, interactively, probabilistic 
evaluations of the risk arising from the unavailability of the essen- 
tial safeguards plant. The paper describes the significant benefits 
in the operational use of the ESSM in terms of simplification of Op- 
erating Instructions and increased flexibility in operation. (author). 1 
ref., 2 figs, 1 tab. 


38891 (IAEA-TECDOC-—542, pp. 145-156) Application of In- 
sight 2+ to safety analysis. Palancz, B. (Villamosenergiaipari 
Kutato Intezet, Budapest (Hungary)); Geri, K.; Toth, J.; Szikszai, T.; 
Benedek, S. International Atomic Energy Agency, Vienna (Austria). 
Feb 1990. (CONF-8810509-: Technical committee on use of ex- 
pert systems in nuclear safety, Vienna (Australia), 17 Oct 1988). In 
Use of expert systems in nuclear safety: Report of a technical 
committee meeting held in Vienna, 17-21 October 1988. Order 
Number DE90631398. Available from NTIS (US Sales Only), PC 
A15/MF A01; OSTI; INIS. 

The paper examines possible application of an expert system 
shell Insight 2+ for improvement in plant safety. The paper briefly 
reviews the advantage as well as the limitation of this tool and 
gives two real life examples including ICS related transients and 
condenser fault diagnosis to illustrate the range of possible bene- 
fits and problems. (author). 11 refs, 3 figs, 3 tabs. 


38892 (IAEA-TECDOC-542, pp. 213-219) The APEX project: 
A collaborative expert system demonstrator project. Jenkinson, 
J. (Central Electricity Generating Board, Barnwood (UK). Genera- 
tion Development and Construction Div.). International Atomic 
Energy Agency, Vienna (Austria). Feb 1990. (CONF-8810509-: 
Technical committee on use of expert systems in nuclear safety, 
Vienna (Australia), 17 Oct 1988). In Use of expert systems in 
nuclear safety: Report of a technical committee meeting held in Vi- 
enna, 17-21 October 1988. Order Number DE90631398. Available 
from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

This paper describes an expert system demonstrator project 
sponsored by the CEGB as part of its work on the use of large, 
real-time operator support systems. The project was carried out at 
a conventional plant as a pre-cursor to a nuclear application. The 
project was intended to examine various areas of concern and to 
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gain hands-on experience of the application of a working system. 
The results of the project have formed the basis of further propos- 
als for the application of an expert system to an Advanced 
Gas-cooled Reactor system. (author). 


38893 (IAEA-TECDOC-542, pp. 237-244) The use of expert 
systems for operations support in the CANDU nuclear power 
supply system. Anderson, J.W.D. (Atomic Energy of Canada Ltd, 
Mississauga, ON (Canada). CANDU Operations). International 
Atomic Energy Agency, Vienna (Austria). Feb 1990. (CONF- 
8810509-: Technical committee on use of expert systems in 
nuclear safety, Vienna (Australia), 17 Oct 1988). In Use of expert 
systems in nuclear safety: Report of a technical committee meeting 
held in Vienna, 17-21 October 1988. Order Number DE90631398. 
Available from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 

The recent emergence of artificial intelligence technology from 
the laboratory promises to provide new tools for the designers and 
operators of nuclear power plants to exploit the use of computers. 
Expert systems, in particular, offer benefits in all phases of plant 
design and operation. Atomic Energy of Canada Limited (AECL), 
the designer of the CANDU nuclear power supply system, is a pio- 
neer in the application of digital computer control and monitoring in 
nuclear power plants. It is therefore natural for AECL to examine 
new techniques for extending the advantages of its current 
designs. In order to guide the choice of applications and to incor- 
porate operations experience into expert system knowledge bases, 
AECL is working closely with Canadian CANDU plant owners in 
this area. This paper provides an overview of the work which is 
currently underway and being planned at AECL on the design of 
expert systems and their integration into CANDU stations. Exam- 
ples of particular systems which have been developed and are 
being developed as part of this overall plan will also be discussed. 
(author). 7 refs. 


38894 (IAEA-TECDOC-542, pp. 233-236) An expert system 
for diagnosis of nuclear power plant transients and accidents. 
Caviina, N. (Zagreb Univ. (Yugoslavia). Elektrotehnicki Fakultet); 
Feretic, D. International Atomic Energy Agency, Vienna (Austria). 
Feb 1990. (CONF-8810509—: Technical committee on use of ex- 
pert systems in nuclear safety, Vienna (Australia), 17 Oct 1988). In 
Use of expert systems in nuclear safety: Report of a technical 
committee meeting held in Vienna, 17-21 October 1988. Order 
Number DE90631398. Available from NTIS (US Sales Only), PC 
A15/MF A01; OSTI; INIS. 

The paper presents a concept of an expert system to aid opera- 

tor’s of nuclear power plants in diagnosing of safety challenging 
events when abnormal plant conditions occur. (author). 2 refs, 1 
fig. 
38895 Transactions of the’10th international conference on 
structural mechanics in reactor technology: Volume D. Perfor- 
mance and life extension of operating reactors. Hadjian, A.H. 
(Bechtel Power Corp., Los Angeles, CA (USA)). 259p. American 
Association for Structural Mechanics in Reactor Technology, Los 
Angeles, CA (USA) (1989). (CONF-890855-—: 10. international con- 
ference on Structural Mechanics in Reactor Technology (SMIRT), 
Anaheim, CA (USA), 14-18 Aug 1989). 

This book contains the transactions of a conference on structural 
mechanics in reactor technology. Topics covered include: Fatigue 
assessment; Fatigue monitoring; Reactor internals; Erosion/ 
corrosion; and Learning from Chernobyl. 


38896 PLEVIS [Plant Engineering Visual and Interactive 
Simulator], a plant engineering visual and interactive simula- 
tor. Mizukami, Masumi; Yoshikawa, Eiji; Tanaka, Kazuma; Otsuka, 
Shiro. Transactions of the American Nuclear Society (USA), 60: 
52-53 (1989). (CONF-891103-: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

Toshiba and Nippon Atomic Industry Group Company (NAIG) 
have devoted much effort to the development of nuclear power 
simulators for operator training, such as replica simulators and 
compact simulators since 1973. These simulators have special- 
purpose consoles or control room equipment for operation training 
and run on one or more process computers: therefore, they requir: 
a large amount °f space, e.g., a special room fo: installation. The 
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Plant Engineering Visual and Interactive Simulator (PLEVIS) is a 
real-time plant engineering simulator and operates on a general- 
purpose desk-side engineering workstation (Sun4 series) with a 
high-resolution bit-mapped display. The major objectives of PLEVIS 
are to further improve training performance and efficiency, not only 
for operators, but also for engineers, and to provide a powerful and 
cost-effective plant engineering tool. The PELVIS development 
objectives and background technologies are shown. System config- 
uration and major features are discussed. 


38897 Beyond brainstorming. Alai, J.A.; Sasso, J.R. Transac- 
tions of the American Nuclear Society (USA), 60: 55-56 (1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

This paper presents a unique approach to using brainstorming 
and brainwriting in combination for people to quickly and creatively 
solve problems as a team, form a group consensus, select the 
best ideas, structure an action plan, and effectively communicate 
results. The approach could be useful in nuclear power plant per- 
sonnel training. 


38898 An analytical approach to achieving fault tolerance in 
nuclear power plant sensors. Singer, R.M.; King, R.W.; Mott, J. 
Transactions of the American Nuclear Society (USA), 60: 190-191 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Many of the sensors used for monitoring, control, or safety func- 
tions in a nuclear power plant are difficult to maintain, repair, or 
replace due to local hazardous environments or because such ac- 
tion requires operational disruption. Rather than institute an overly 
conservative maintenance program or install excessive sensor re- 
dundancies to compensate for sensor malfunctions, an alternative 
approach is to use an analytical technique to provide sensor fault 
tolerance. Such an approach is possible through the use of a 
mathematical technique, the system state analyzer (SSA) code, 
which can identify the relationships among all the sensor signals at 
each operating state of the plant in order to generate learned 
states of the system. Using such relationships developed from 
pattern-recognition algorithms coupled with current observations of 
the site of the system, it is possible to validate each signal as well 
as predict the expected value of the signal based on the values of 
the other plant signals, independent of the condition of the originat- 
ing sensor. This paper demonstrates these capabilities of the SSA 
code to provide sensor fault tolerance in the Experimental Breeder 
Reactor II (EBR-II) plant through direct testing. 


38899  Self-teaching neural network learns difficult reactor 
control problem. Jouse, W.C. Transactions of the American Nu- 
clear Society (USA), 60: 191 (1989). (CONF-891103-: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

A self-teaching neural network used as an adaptive controller 
quickly learns to control an unstable reactor configuration. The net- 
work models the behavior of a human operator. It is trained by 
allowing it to operate the reactivity control impulsively. It is pun- 
ished whenever either the power or fuel temperature stray outside 
technical limits. Using a simple paradigm, the network constructs 
an internal representation of the punishment and of the reactor 
system. The reactor is constrained to small power orbits. 


38900 Scram reduction at Arkansas Nuclear One unit 2. 
Taylor, C.W. Transactions of the American Nuclear Society (USA), 
59: 245 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Since the beginning of commercial operation in early 1980, 
Arkansas Nuclear One Unit 2 has reduced scrams from a high of 
28 in 1981 to 2 in 1988. The following factors are felt to be the 
major contributors to this success rate: (1) limiting of attrition; (2) 
procedure upgrade project; (3) human factors in the control room 

p! modifications; (5) training; (6) significant event review 
-ommuciee; and (7) future plans. 
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Refer also to citation(s) 38884, 38930, 38933, 38971 


38901 Environmental data personal computer documente- 
tion programs at Oyster Creek nuclear generating station. 
Schwartz, P.E. Transactions of the American Nuclear Society 
(USA), 60: 97-99 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

With most of the scientific world becoming computer oriented, 
the method to provide the quickest flow of uninterrupted data is 
over a single hardware/software system. The personal computer 
(PC), IBM-compatible, has allowed data interaction in an expedi- 
tious manner, GPU Nuclear has successfully applied this theory to 
its Radiological Environmental Monitoring Program (REMP) and 
has not only increased productivity and its vast data base, but de- 
creased the amount of time required for field surveys and data 
analysis, and most important, lessened the dependence on manual 
intervention by the scientist and increased organization of the data 
base. The paper discusses filed collection and environmental data 
review including thermoluminescent dosimetry results, gamma and 
nongamma results, and global review. 


38902 Remote monitoring of reactor releases in Illinois. 
Miller, C.W.; Roessler, K.; Blackburn, J.A.; Wight, R.R. Transac- 
tions of the American Nuclear Society (USA), 60: 102-103 (1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

The Illinois Department of Nuclear Safety (IDNS) coordinates the 
technical aspects of the state’s response to a nuclear accident. An 
important aspect of this effort is the department's remote monitor- 
ing system (RMS). The purpose of this paper is to briefly describe 
the RMS and to illustrate its use during a radioactive release from 
an Illinois nuclear power station. The RMS has four components. 
The Nuclear Reactor Data Link (NRDL) provides IDNS with the 
earliest possible indications of abnormal conditions at all nuclear 
power plants in Illinois. Data are transmitted to the Radiological 
Emergency Assessment Center (REAC) computer center in Spring- 
field for analysis. The gaseous effluent monitoring system (GEMS) 
identifies and measures radioactive materials in gaseous effiuents, 
including particulates, volatile iodines, and noble gases. The envi- 
ronmental monitoring system (EMS) consists of a ring of up to 16 
pressurized ion chambers around each nuclear power plant site, all 
connected directly to REAC. The liquid effluent monitoring system 
is currently under development. The state of Illinois is responsible 
for protecting the health and safety of its citizens in the event of a 
nuclear power plant accident. Under the Illinois Plan for Radiologi- 
cal Accidents, IDNS is responsible for providing technical support 
for emergency response activities. The RMS helps IDNS's nuclear 
safety specialists to rapidly determine the conditions at the plant 
and the types and amounts of radioactive materials being released 
into the environment. 


38903 Routine application of the in situ soll analysis tech- 
nique by the Yankee Atomic Environmental Laboratory. 
Murray, J.C.; McCurdy, D.E.; Laurenzo, E.L. Transactions of the 
American Nuclear Society (USA), 60: 104-105 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

Using a technique developed by the Environmental Measure- 
ments Laboratory (EML) for field spectrometry, the Yankee Atomic 
Environmental Laboratory (YAEL) has routinely performed in situ 
soil measurements in the vicinity of five nuclear power stations for 
more than a decade. As a special research endeavor, several loca- 
tions at the FURNAS Angra 1 site in Brazil having high natural 
backgrounds were also measured in 1987. The technical basis of 
the technique, a comparison of soil radionuclide concentrations 
predicted by the in situ technique to soil radionuclide concentra- 
tions predicted by the in situ technique to soil analyses from the 
same sites, the advantages and disadvantages of the in situ 
methodology, and the evolution of the portable equipment utilized 
at YAEL for the fied measurements are presented in this paper. 
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38904 Environmental monitoring: An informational tool. 
Smith, B.M. Transactions of the American Nuclear Society (USA), 
60: 101-102 (1989). (CONF-891103—: Winter meeting of the Amer- 
ican Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The results of the Radiological Environmental Monitoring Pro- 
gram are reported to the U.S. Nuclear Regulatory Commission 
(NRC) annually in the annual environmental operating report. The 
technical requirements for this report are specified in technical 
specifications and NRC regulatory guides. From 1972 through 
1985, annual reports consisted of only technical tables and discus- 
sions of the results. These reports were useless as public 
information tools. In 1986, Davis-Besse developed a claims avoid- 
ance philosophy and began to transform the annual report into an 
effective public information document by adding reports on topics 
such as the basics of radiation, reactor operation, and risk assess- 
ment. The reports are distributed to the NRC, other nuclear power 
plants, government officials, universities, high schools, libraries, 
and local interest groups. Environmental monitoring, like any other 
program, can be used as an informational tool to help promote bet- 
ter public understanding and acceptance of nuclear power. 


38905 Instrumental neutron activation analysis - auxiliary 
tool in environmental monitoring around nuclear power 
Gavrilas, M. Transactions of the American Nuclear Society (USA), 
60: 233-234 (Nov 1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

This paper illustrates the use of instrumental NAA (INAA) as an 
auxiliary analytical tool for the environmental monitoring programs 
in place at the Calvert Cliffs nuclear power plant (CCNPP), operat- 
ing in Lusby, Maryland, on the Chesapeake Bay shore. The INAA 
method was successfully used by the CCNPP in studies related to 
reactor coolant chemistry and waste processing system, and to de- 
termine principal and trace elements in environmental matrices. 
Other fields of INAA applications are low/high-level waste disposal, 
long-lived radionuclide transport, accident evaluation, and bioaccu- 
mulation studies. 


2206 Research, Test, and Experimental Reactors 
Refer also to citation(s) 38740, 38842, 38865, 38999, 39017, 40268 


38906 Reactor tank repair at the US Geological Survey. De- 
Bey, T.M.; Helfer, P.G.; Perryman, R.E.; Smith, W.L. Transactions 
of the American Nuclear Society (USA), 59: 32-33 (1989). (CONF- 
890833—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

The U.S. Geological Survey (USGS) owns and operates a 1-MW 
TRIGA research reactor at the Denver Federal Center in Lakewood, 
Colorado. This reactor has been operating since 1968 primarily for 
neutron activation analysis of water, soil, rock, and plant samples. 
The repair of the reactor vessel from detection of small corrosion 
holes in the side of the tank to calibration of components in prepa- 
ration for restart of the reactor is described. The reactor tank liner 
installation took a year from start to finish. The installation has 
been highly successful and has allowed operation of the reactor. 


38907 Measuring the productivity of university research re- 
actors. Voth, M.H. Transactions of the American Nuclear Society 
(USA), 60: 253-254 (Nov 1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
University Research Reactors (URRs) on 33 campuses in the 
United States provide valuable contributions to academic 
instruction and research programs. In most cases, there are no al- 
ternative diagnostic techniques to supplant the need for a reactor 
and associated facilities. Since URRs constitute a major financial 
commitment, it is important that they be operated in a productive 
manner. Productivity may be defined as the sum of new knowledge 
generated, existing knowledge transferred to others, and analytical 
services provided to assist in the generation of new knowledge; 
another definition of productivity is this sum expressed as a func- 
tion of the cost incurred. In either case, a consistent measurement 
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is difficult and more qualitative than quantitative. A uniform report- 
ing system has been proposed that defines simplified categories 
through which meaningful comparisons can be performed. 


38908 Canadian university research reactors. Ernst, P.C.; 
Collins, M.F. Transactions of the American Nuclear Society (USA), 
60: 254-255 (Nov 1989). (CONF-891103-—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

In Canada there are seven university research reactors: one 
medium-power (2-MW) swimming pool reactor at McMaster Univer- 
sity and six low-power (20-kW) SLOWPOKE reactors at Dalhousie 
University, Ecole Polytechnique, the Royal Military College, the 
University of Toronto, the University of Saskatchewan, and the Uni- 
versity of Alberta. This paper describes primarily the McMaster 
Nuclear Reactor (MNR), which operates on a wider scale than the 
SLOWPOKE reactors. The MNR has over a hundred user groups 
and is a very broad-based tool. The main applications are in the 
following areas: (1) neutron activation analysis (NAA); (2) isotope 
production; (3) neutron beam research; (4) nuclear engineering; (5) 
neutron radiography; and (6) nuclear physics. 


38909 How society has benefited from one university re- 
search reactor. Brugger, R.M. (Univ. of Missouri, Columbia 
(USA)). Transactions of the American Nuclear Society (USA), 60: 
256 (Nov 1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

More than five dozen research reactors have been built at uni- 
versities in the United States and about three dozen of these are 
still operational. Many of these university research reactors (URRs) 
have made significant contributions to society in the last 35 yr. The 
URR with the highest operating power, the highest neutron flux, 
and the highest operating schedule is the University of Missouri 
Research Reactor (MURR), which is located on the main campus 
of the University of Missouri at Columbia. Its purpose is to support 
the research and education of the students, faculty, and staff of the 
university and provide service to the people of Missouri. General 
operating philosophies in the past have been to operate the reactor 
at the highest power for the longest time while developing and sup- 
porting the widest range of research and service. This paper 
discusses several of the major unique contributions that the MURR 
has made to society during the 23 yr that the reactor has operated. 


38910 The value and cost of university research reactors. 
Harling, O.K.; Bernard, J.A. Transactions of the American Nuclear 
Society (USA), 60: 252-253 (Nov 1989). (CONF-891103—: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

In this paper the authors provide a brief overview of the value 
and costs of U.S. university research reactors (URRs). More than 
three dozen URRs are currently operating in an approximately 
equal number of states. These URRs are an important part of the 
U.S. capabilities in nuclear science and technology. These multipur- 
pose research facilities are located on the campuses of universities 
and colleges and therefore are easily accessible to university staff 
and students as well as to the high-technology industries, which 
often are located near universities. The close proximity, i.e., conve- 
nient location, to a diverse user base is a major reason for the 
multifaceted applications of URRs, including basic and applied sci- 
ence, technology, education, and industrial applications. The URRs 
have an extraordinarily broad range of applicability, including 
medicine and the life sciences, materials science, environmental 
sciences, earth and planetary sciences, and nuclear energy. 


38911 Qualitative assessment of the value of the Ohio State 
University TRIGA reactor. Binney, S.E.; Johnson, A.G. Transac- 
tions of the American Nuclear Society (USA), 60: 255-256 (Nov 
1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The Oregon State University (OSU) TRIGA Reactor (OSTR) is a 
major regional research, training, and service facility. The OSTR 
supports a wide variety of organizations at the local, state, re- 
gional, national, and international levels. Examples of usage of the 
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OSTR are given in this paper to serve as a basis for assessing the 
value of the OSTR to its user organizations. It is difficult to assess 
the value of a facility such as the OSTR quantitatively, primarily 
because a dollar value cannot be assigned to many of the services 
that the OSTR performs, e.g., forensic analysis to assist police 
agencies in criminal cases. Significant qualitative statements can 
be made, however, to demonstrate the fact that the value of a re- 
search reactor facility such as the OSTR substantially outweighs 
the capital and operating costs of such a facility. Analysis of the 
data presented above clearly indicates that the value of the OSTA 
facility is overwhelmingly positive, i.e., the benefits associated with 
the services provided by the OSTR facility outweigh the cost of 
providing such services by perhaps as much as an order of magni- 
tude. 


38912 Evaluation of “*U as a fertile isotope in Fast Flux 
Test Facility fuel. Lan, J.S.; Last, G.A.; Omberg, R.P. Transac- 
tions of the American Nuclear Society (USA), 59: 203-204 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Future plans for fueling the Fast Flux Test Facility (FFTF) core 
are based on the application of enriched uranium fuel instead of 
the mixed plutonium-uranium oxide currently in use. Recycled en- 
riched uranium, which contains *56U, 255U, and 238U, is a potential 
uranium source for this fuel. In addition, a uranium metal alioy and 
uranium oxide are both candidate fuel forms. To evaluate the rela- 
tive merits of 2°°U and 8U as fertile isotopes, four cases (two 
oxide and two metal, with 2°°U and 2°6U as the fertile isotope for 
each of the two fuel types) were evaluated with respect to core 
safety and performance parameters. Because this is the first such 
attempt in the liquid-metal reactor program to evaluate the charac- 
teristics of the 25°U isotope in either oxide or metal fuels, a formal 
core assessment is necessary. This paper describes the model 
and presents the results of the evaluation. The results of this study 
indicate that replacement of part of the 23°U with 29°U in an en? 
riched uranium fuel supply for the FFTF would have minimal effect 
on the operating characteristics of the reactor. 


38913 Generation of lumped fission product cross sections 
for high-burnup, highly enriched uranium fuel. Primm, R.T. Ill 
(Oak Ridge National Lab., TN (USA)); Greene, N.M. Transactions 
of the American Nuclear Society (USA), 56: 592 (1988). (CONF- 
880601-: American Nuclear Society annual meeting, San Diego, 
CA (USA), 12-16 Jun 1988). 

A goal of the Advanced Neutron Source (ANS) Project is to de- 
sign a reactor that is capable of generating a thermal neutron flux 
of at least 5 x 10'® n/m?-s in a reflector external to the reactor 
core. Several tentative designs that achieve this goal have been 
developed. An annular core composed of two fuel elements is be- 
ing developed at Oak Ridge National Laboratory. To estimate the 
reactor’s performance as a function of time, it is necessary to 
model fuel depletion and the buildup of fission product poisons. An 
exact calculation of fission product buildup is not feasible, since 
there are several! hundred fission product nuclides and concentra- 
tions would have to be computed at a few hundred points in the 
reactor. Consequently, a simplified treatment in which a few fission 
products are represented explicitly and the remainder grouped into 
two lumped fission products must be utilized. 


2207 Plutonium and Isotope Production Reactors 
Refer also to citation(s) 38550, 38931, 38932, 38989, 38996 


38914 A fuel loading algorithm for the Advanced Test Reac- 
tor. Durney, J.L.; McCracken, R.T. Transactions of the American 
Nuclear Society (USA), 60: 115-116 (1989). (CONF-891103-: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

The Advanced Test Reactor (ATR) is a 250-MW test reactor lo- 
cated at the Idaho National Engineering Laboratory and operated 
by EG&G Idaho for the U.S. Department of Energy. The primary 
mission of the ATR is materials testing for the development of fuel 
systems. The unique geometry of the fuel annulus and the control 





elements generally requires sophisticated analytical models to pre- 
dict physics parameters. This paper describes a simplified method 
of choosing fuel loadings without using the detailed analytical mod- 
els. 


38915 A proposed new mission for producing ~*Pu at the 
Hanford site. Cash, R.J. Transactions of the American Nuclear So- 
ciety (USA), 60: 277 (Nov 1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

A new mission for producing 7°®Pu has been proposed at the 
Hanford site. If approved, the program would produce °*Pu for 
National Aeronautics and Space Administration (NASA) space 
missions and possibly other speciality isotopes for medical and in- 
dustrial applications. The 7*Pu isotope is an excellent heat source 
and is currently used in generating electricity for deep-space appli- 
cations. To produce *°*Pu, special neptunium target assemblies 
would be irradiated for ~2 yr in the Fast Flux Test Facility (FFTF) 
operated by Westinghouse Handford Company. After ~1 yr of 
cooling, the neptunium pins would be reprocessed in special hot 
cells in the Fuel and Materials Examination Facility (FMEF) at the 
Hanford site to recover the *°®Pu and convert it into the oxide 
form. The oxide could then be encapsulated in the FMEF using 
special materials and procedures to meet rigid NASA requirements. 
The plutonium oxide capsules would later become part of the ra- 
dioisotope thermoelectric generators used by NASA to power 
equipment launched into space. To meet projected NASA mission 
requirements, the program would provide the capability to recover 
up to 30 kg/yr of *3®Pu from 27Np targets by late 1993. The con- 
ceptual design for the program was completed by Westinghouse 
Hanford in September 1989 for validation and approval by the U.S. 
Department of Energy. 


38916 Physics of 7®Pu production in the Fast Flux Test Fe- 


cility. Rawlins, J.A.; Schmittroth, F.A.; Mann, F.M.; Schenter, R.E.; 
Lu, A.H.; Carter, L.L.; Wootan, D.W.; Schwarz, R.A.; Brager, H.R.; 
Matsumoto, W.Y. Transactions of the American Nuclear Society 


(USA), 60: 276-277 (Nov 1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Westinghouse Hanford Company conducted an assessment of 
producing *°°Pu in the Fast Flux Test Facility (FFTF), a U.S. 
Department of Energy (DOE) reactor located near Richland, Wash- 
ington. The goal of the assessment was to determine whether the 
FFTF can produce at least 15 kg/yr of 258Pu to support the needs 
of the U.S. space program. Plutonium-238, with its 87.7-yr half-life 
and relatively pure alpha-particle decay mode, is an ideal power 
source for deep-space missions. The DOE is evaluating options for 
future *°°Pu production, and the FFTF is a preferred candidate. 
The key technical issue for FFTF production is the isotopic purity 
of the product plutonium. FFTF production of at least 15 kg/yr of 
238 Pu is feasible. An FFTF physics test was completed and will re- 
duce the large calculational uncertainties in 2°°Pu content, and the 
final test results will allow final Geetuien assembly design opti- 
mization. Use of the FFTF for *°®Pu production can satisfy the 
needs of the U.S. space program for many years with a modern 
reactor that has an outstanding operational record. 


38917 _ Installation of state-of-the-art In-core detector system 
in the N reactor. Toffer, H.; Crowe, R.D.; Samuel, T.J.; Rom- 
bough, C.T. Transactions of the American Nuclear Society (USA), 
56: 591-592 (1988). (CONF-880601—: American Nuclear Society 
annual meeting, San Diego, CA (USA), 12-16 Jun 1988). 

A state-of-the-art extensive neutron flux monitoring system to 
support improved core surveillance and safety condition monitoring 
has been installed in the U.S. Department of Energy (DOE) Han- 
ford site N reactor. The system uses a large number of fixed and 
movable self-powered detectors and a rapid data acquisition sys- 
tem that provides for prompt and accurate measurement of the 
in-core neutron flux. The system supplies real-time indication of the 
reactor conditions to the operators and collects detailed core perfor- 
mance data for steady-state operation and for transient conditions 
off-line analysis. The installation was preceded by an extensive in- 
core neutron detector evaluation effort in the N reactor. Both the 
testing results and the full core system are described in this paper. 
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Refer also to citation(s) 38698, 38830, 38841, 38843, 38861, 
38879, 38886, 38891, 38894, 38895, 38901, 38902, 38903, 38904, 
38905, 39066, 39068, 39069, 39071, 39441, 39442, 39622 


38918 (BMU-—1990-249) Loads on LWR plant com 
during accident transients. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz. Ergebnisberichte, Untersuchungen, Studien, 
Gutachten. Meier, S.; Mueller, C.; Bartalszky, H. Bundesministerium 
fuer Umwelt-, Naturschutz und Reaktorsicherheit, Bonn (Germany, 
F.R.); Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Ger- 
many, F.R.). May 1989. 129p. (In German). Contract BMU SR 
271/3. (GRS-A-1565). Available from GRM Werbeberatung - 
Werbemittlung - PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 
Loadings of pipelines calculated with fluid-structure interacting 
codes and behaviour of valves determined with modular 
models are investigated. The elbow element of the structure- 
dynamic code ADINA regarding explicitly the ovalization was 
examined for the other effects of coupling with pipelines under in- 
ternal pressure. The stress distribution at the elbow was calculated 
with usual methods and compared with measurements and with 
curves calculated with ADINA. This was made for different wall 
thicknesses of the elbows. The differences resulting of this compar- 
ison led to the development of a simple pipe shell element which 
considers the essential coupling-effects of the fluid dynamic. The 
connection of this element with the fluid code DAPSY results in the 
coupled code system DAPS which is applied on two pipe configu- 
rations typical for the power plant technique. The results show the 
advantage of the coupled analysis that is easier and less er- 
roneaus. The uncoupled analysis shows in some cases simular 
results as the coupled calculation under the condition of the some 
integration time-step for the fluid and the structure and of no reduc- 
tion of dates for the determination of the load-time functions. 
Larger differences are obvious if pressure waves are reflected at 
components of yielded mounted pipelines. For those cases the ap- 
plication of coupled codes are recommended. For different valve 
types a modular valve model was developed. It can be applicated 
for various self-actuating valves. The model is integrated in the ex- 
isting DAPSY-code and profits of the manifold possibilities of the 
code. (orig/HP). 


38919 (BMU-1990-250) Behaviour of the RBMK-1000 plant 
during reactivity disturbances under part load reduction - 
completing investigations. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz. Ergebnisberichte, Untersuchungen, Studien, 
Gutachten. Clemente, M.; Langenbuch, S. Bundesministerium fuer 
Umwelt-, Naturschutz und Reaktorsicherheit, Bonn (Germany, 
F.R.); Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Ger- 
many, F.R.). Jun 1989. 50p. (In German). Contract BMU SR 118/3. 
(GRS-A-1588). Available from GRM Werbeberatung - Werbemit- 
tlung - PR, Eggenstein-Leopoldshafen, (Germany, F.R.). 

This report describes investigations of the behavior of a RBMK- 
1000 reactor core during reactivity initiated accidents and 
completes earlier studies of the Chernobyl accident. Special ques- 
tions related to this accident are studied, e.g. the effect of Xenon 
dynamics during the delayed load reduction and the coarse of the 
experiment as planned with the coast-down of four main recircula- 
ton pumps at nominal part load conditions. The main interest is the 
detailed analysis of reactivity initiated accidents in the low power 
range till 25% during start-up. In the calculations no reactor trip is 
taken into account. The results confirm the unfavourable effects of 
the positive void coefficient, which are amplified in the low power 
range. Finally the results are discussed in comparison to other 
positive reactivity effects. (orig.). 


38920 (CONF-8908221-) Proceedings of the first interna- 
tional seminar on seismic base isolation for nuclear power 
facilities. Argonne National Lab., IL (USA). [1989]. 375p. Spon- 
sored by Structural Mechanics in Reactor Technology. DOE 
Contract W-31109-ENG-38. From 1. international seminar on seis- 
mic base isolation for nuclear power facilities; San Francisco, CA 
(USA); 21-22 Aug 1989. Order Number DE90012645. Available 
from NTIS, PC A17/MF A01; OSTI; INIS; GPO Dep. 

The First International Seminar on Seismic Base Isolation of Nu- 
clear Power Facilities was organized by the authors of this paper. 
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It was held in San Francisco, California, USA, on August 21-22, 
1989, in conjunction with the tenth International Conference on 
Structural Mechanics in Reactor Technology (SMiRT-10). The pur- 
pose of the seminar was to provide an international forum for 
discussion on the application of base isolation to nuclear power 
plants and of its effectiveness in reducing seismic loads and per- 
mitting standard plant designs. It also provided an opportunity for 
technical interchange between base isolation system designers, 
Structural engineers, and nuclear power plant engineers. Seismic 
isolation is certainly one of the most significant earthquake engi- 
neering developments in recent years. This was clearly 
demonstrated by the very large attendance at this seminar and the 
various papers presented. Isolation system act as filters that reduce 
the seismic forces and increase the ability of isolated structures 
and their contents to withstand the damaging effects of earthquake 
motions. Each individual paper has been cataloged separately. 


38921 (EPRI-NP-6263-M) Concrete containment integrity 
software: Procedure manual and guidelines. Dameron, R.A. 
(ANATECH Research Corp., San Diego, CA (USA)); Dunham, R.S.; 
Rashid, Y.R. Electric Power Research Inst., Palo Alto, CA (USA); 
ANATECH Research Corp., San Diego, CA (USA). ©Jun 1990. 
42p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This report is an executive summary describing the concrete 
containment analysis methodology and software that was devel- 
oped in the EPRi-sponsored research to predict the overpressure 
behavior and leakage of concrete containments. A set of guidelines 
has been developed for performing reliable 2D axisymmetric con- 
crete containment analysis with a cracking concrete constitutive 
model developed by ANATECH. The software package developed 
during this research phase is designed for use in conjunction with 
ABAQUS-EPGEN; it provides the concrete model and automates 
axisymmetric grid preparation, and rebar generation for 2D and 3D 
grids. The software offers the option of generating pre-programmed 
axisymmetric grids that can be tailored to a specific containment by 
input of a few geometry parameters. The goal of simplified axisym- 
metric analysis within the framework of the containment leakage 
prediction methodology is to compute global liner strain histories at 
various locations within the containment. A simplified approach for 
generating peak liner strains at structural discontinuities as function 
of the global liner strains has been presented in a separate leak- 
age criteria document; the curves for strain magnification factors 
and liner stress triaxiality factors found in that document are in- 
tended to be applied to the global liner strain histories developed 
through global 2D analysis. This report summarizes the procedures 
for global 2D analysis and gives an overview of the constitutive 
model and the special purpose concrete containment analysis soft- 
ware developed in this research phase. 8 refs., 10 figs. 


38922 (IAEA-TECDOC-535) Reviewing industrial safety in 
nuclear power plants: Supplementary guidance and reference 
material for IAEA Operational Safety Review Teams (OSARTs). 
International Atomic Energy Agency, Vienna (Austria). Feb 1990. 
93p. Order Number DE90631312. Available from NTIS (US Sales 
Only), PC AOS/MF A01; OSTI; INIS. 

This document contains guidance and reference materials for 
Operational Safety Review Team (OSART) experts, in addition to 
the OSART Guidelines (TECDOC-449), for use in the review of 
industrial safety activities at nuclear power plants. It sets out objec- 
tives for an excellent industrial safety programme, and suggests 
investigations which should be made in evaluating industrial safety 
programmes. The attributes of an excellent industrial safety pro- 
gramme are listed as examples for comparison. Practical hints for 
reviewing industrial safety are discussed, so that the necessary 
information can be obtained effectively through a review of docu- 
ments and records, discussions with counterparts, and field 
observations. There are several annexes. These deal with major 
features of industrial safety programmes such as safety commit 
tees, reporting and investigation systems and first aid and medical 
facilities. They include some examples which are considered com- 
mendable. The document should be taken into account not only 
when reviewing management, organization and administration but 
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also in the review of related areas, such as maintenance and oper- 
ations, so that all aspects of industrial safety in an operating 
nuclear power plant are covered. 


38923 (NUREG/CR-2331-Vol.9-No.4) Safety research pro- 
grams sponsored by Office of Nuclear Regulatory Research: 
Progress report, October 1—December 31, 1989. Weiss, A.J. 
(comp.); Azarm, A.; Baum, J.W.; Diamond, D.J.; Fitzpatrick, R.; 
Ginsberg, T.; Greene, G.A.; Haber, S.B.; Higgins, J.C.; Khan, T.A. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (USA). Jun 1990. 144p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC02-76CH00016. (BNL-NUREG- 
51454-Vol.9-No.4). Available from NTIS, PC A15/MF A01 - GPO; 
OSTI; INIS. 

This progress report describes current activities and technical 
progress in the programs at Brookhaven National Laboratory spon- 
sored by the Division of Regulatory Application, Division of 
Engineering, Division of Safety Issue Resolution, and Division of 
Systems Research of the US Nuclear Regulatory Commission, Of- 
fice of Nuclear Regulatory Research following the reorganization in 
July 1988. The previous reports have covered the period October 
1, 1976 through September 30, 1989. 


38924 (NUREG/CR-5213-Vol.1) The Cognitive Environment 
Simulation as a tool for modeling human performance and re- 
liability: Executive summary: Volume 1. Woods, D.D. (Ohio 
State Univ., Columbus, OH (USA). Cognitive Systems Engineering 
Lab.); Pople, H.E. Jr.; Roth, E.M. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Systems Research; Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Science and Technology Cen- 
ter. Jun 1990. 29p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC A03/MF A01 - GPO - OSTI. 

The US Nuclear Regulatory Commission is sponsoring a pro- 
gram to develop improved methods to model the cognitive behavior 
of nuclear power plant (NPP) personnel. A tool called Cognitive 
Environment Simulation (CES) was developed for simulating how 
people form intentions to act in NPP emergencies. CES provides an 
analytic tool for exploring plausible human response in emergency 
situations. In addition a methodology called Cognitive Reliability 
Assessment Technique (CREATE) was developed that describes 
how CES can be used to provide input to human reliability analy- 
ses (HRA) in probabilistic risk assessment (PRA) studies. This 
report describes the results of three activities that were performed 
to evaluate CES/CREATE: (1) A technical review was conducted 
by a panel of experts in cognitive modeling, PRA and HRA; (2) 
CES was exercised on steam generator tube rupture incidents for 
which data on operator performance exist; (3) a workshop with 
HRA practitioners was held to analyze a “worked example” of the 
CREATE methodology. The results of all three evaluations indicate 
that CES/CREATE is a promising approach for modeling intention 
formation. This document, Volume 1 provides a summary of the re- 
sults. Volume 2 provides details on three evaluations, including the 
CES computer outputs for the tube rupture events. 14 refs., 3 figs. 


38925 (NUREG/CR-5213-Vol.2) The Cognitive Environment 
Simulation as a tool for modeling human performance and re- 
liability: Main report: Volume 2. Woods, D.D. (Ohio State Univ., 
Columbus, OH (USA). Cognitive Systems Engineering Lab.); 
Pople, H.E. Jr.; Roth, E.M. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems Research; Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Science and Technology Cen- 
ter. Jun 1990. 67p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC A04/MF A01 - GPO - OSTI. 

The US Nuclear Regulatory Commission is sponsoring a pro- 
gram to develop improved methods to model the cognitive behavior 
of nuclear power plant (NPP) personnel. A tool called Cognitive 
Environment Simulation (CES) was developed for simulating how 
people form intentions to act in NPP emergencies. CES provides 
an analytic tool for exploring plausible human responses in emer- 
gency situations. In addition a methodology called Cognitive 
Reliability Assessment Technique (CREATE) was developed that 
describes how CES can be used to provide input to human reliabil- 
ity analyses (HRA) in probabilistic risk assessment (PRA) studies. 
This report describes the results of three activities that were per- 
formed to evaluate CES/CREATE: (1) A technical review was 





conducted by a panel of experts in cognitive modeling, PRA and 
HRA; (2) CES was exercised on steam generator tube rupture 
incidents for which data on operator performance exist; (3) a work- 
shop with HRA practitioners was held to analyze a “worked 
example” of the CREATE methodology. The results of all three 
evaluations indicate that CES/CREATE is a promising approach for 
modeling intention formation. Volume 1 provides a summary of the 
results. This document, Volume 2, provides details on the three 
evaluations, including the CES computer outputs for the tube rup- 
ture events. 18 refs., 9 figs., 5 tabs. 


38926 (NUREG/CR-5573) Boron flushing during a BWR 
[bolling water reactor] anti transient without scram. 
Mirkovic, D. (Brookhaven National Lab., Upton, NY (USA)); Dia- 
mond, DJ. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Brookhaven National Lab., Up- 
ton, NY (USA). Jun 1990. 29p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC02-76CH00016. (BNL-NUREG— 
52237). Available from NTIS, PC A03/MF A01 - GPO; OSTI; INIS. 

This report documents a study of an accident sequence in 
boiling water reactor (BWR) in which there is a large reactivity in- 
sertion due to the flushing of borated water from the core. This has 
the potential to occur during an anticipated transient without scram 
(ATWS) after the injection of borated water from the standby liquid 
control system. The boron shuts down the power, but if there is a 
rapid depressurization of the vessel (e.g., due to the inadvertent 
actuation of the automatic depressurization system), large amounts 
of low pressure, relatively cold, unborated water enters the vessel 
causing a rapid dilution and cooling. This study was carried out to 
determine if the reactivity addition caused by this flushing could 
lead to a power excursion sufficient to cause catastrophic fuel 
damage. Calculations were carried out using the RELAP5/MOD2 
computer code under different assumptions regarding timing and 
availability of low pressure pumps and with different reactivity 
coefficients. The results showed that the fuel enthalpy rise was in- 
sufficient to cause catastrophic fuel damage although less severe 
fuel damage might still be possible due to the overheating of the 
fuel cladding. 10 refs., 13 figs., 5 tabs. 


38927 
Foreign trip report, February 28—-March 3, 1988. Beahm, E.C. 
Oak Ridge National Lab., TN (USA). 16 Mar 1988. 15p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract AC05- 
840R21400. Order Number DE90012377. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The traveler worked with scientists from Great Britain, France, 
Canada, and the Federal Republic of Germany to produce a pro- 
gram and structure for the Second CSNI Specialists’ Workshop on 
the Chemistry of lodine in Reactor Safety. This workshop will be 
held on June 2-3, 1988, in Toronto, Canada. In addition to plan- 
ning the workshop, there were informal discussions about the 
status of iodine research in the Federal Republic of Germany and 
in Canada. 


(ORNL/FTR-2821) [lodine and tellurium chemistry]: 


38928 (ORNL/FTR-2903) [Chemistry of lodine in reactor 
safety]: Foreign trip report, May 31—June 9, 1988. Beahm, E.C. 
Oak Ridge National Lab., TN (USA). 24 Jun 1988. 15p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
Order Number DE90012311. Available from NTIS, PC AO3/MF A01 
- OSTI; GPO Dep. 

The traveler visited the construction site of the four CANDU re- 
actors Darlington generating station and participated in a lively 
workshop on iodine chemistry in reactor safety by presenting tech- 
nical papers and chairing sessions. In addition, an invited paper 
entitled “Chemistry and Mass Transport of lodine in Containment” 
was given at the Nuclear Reactor Severe Accident Chemistry Sym- 
posium of the Third Chemical Congress of North America. 


38929 (ORNL/FTR-3056) [Radiation shielding]: Foreign 
trip report, September 5-16, 1988. Ingersoll, D.T. Oak Ridge Na- 
tional Lab., TN (USA). 30 Sep 1988. 9p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC05-840R21400. Order Number 
DE90012363. Available from NTIS, PC A02/MF A0i - OSTI; GPO 
Dep. 
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A meeting was held in Tokyo to review a proposal to resume the 
joint US-Japan shielding program (JASPER), which was sus- 
pended in 1987. The meeting clarified the technical aspects of the 
six remaining experiments. The nature of the specific test configu- 
rations, shield fabrication requirements, and detector specifications 
were reviewed and negotiated in terms of the prescribed schedule 
and budget. Specific issues which need further planning were iden- 
tified. In separate meetings with administrative staff, a draft of the 
proposed modification to the governing Specific Memorandum of 
Agreement was discussed and PNC’s requests for changes were 
noted. The “7th International Conference on Radiation Shielding” 
was attended in the UK. The traveler had specific duties as a 
member of the conference organizing committed and as an invited 
chairman of a technical session, and also participated in numerous 
technical discussions. It was clear from the presentations that ac- 
tivities in radiation shielding have become quite diverse. The nature 
of the papers and discussions reflected a relatively mature technol- 
ogy, but one in which there remains a large potential for future 
developments and even wider application. Advances in Monte 
Carlo computer methods, the emphasis on improved reactor eco- 
nomics, and the increasing importance of quality assurance were 
among the leading topics at the conference. 


38930 (PB—90-208729/XAB) Effect of airbourne hygro- 
scopic matter on aerosol behavior in severe nuclear power 
plent accidents. Thesis. Jokiniemi, J. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Nuclear Engineering Lab. 
©1990. 130p. (VTT-59). Available from NTIS, PC A07/MF A01. 

So far steam condensation on water soluble (hygroscopic) parti- 
cles has not been considered in the codes analyzing aerosol 
behavior during severe accidents. Hygroscopicity plays an impor- 
tant role also in the following aerosol processes during severe 
accidents: decontamination of fission products in water pools, relo- 
cation of deposited material, the efficiency of filtered venting 
systems, rainout of radioactivity in close vicinity to a containment 
building and lung deposition during respiration. In the thesis the 
behavior of hygroscopic aerosol particles in the containment has 
been studied. A model for the growth of hygroscopic particles was 
developed and incorporated in the NAUA containment aerosol 
code, resulting in a new code version called NAUA-HYGROS. 
Small-scale experiments were performed in a 1 cubic meter vessel 
to assess the validity of the model. Model calculations were also 
compared with the results of relevant LACE tests (Schock et al., 
1988) to validate the NAUA-HYGROS code. (Copyright (c) Valtion 
teknillinen tutkimuskeskus (VTT) 1990.) 


38931 (PNL-7353) TRUMP-BD: A computer code for the 
analysis of nuclear fuel assemblies under severe accident 
conditions. Lombardo, N.J.; Marseille, T.J.; White, M.D.; Lowery, 
P.S. Pacific Northwest Lab., Richland, WA (USA). Jun 1990. 286p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC06- 
76RLO1830. Order Number DE90013301. Available from NTIS, PC 
A13/MF A01; OSTI; INIS; GPO Dep. 

TRUMP-BD (Boil Down) is an extension of the TRUMP (Edwards 
1972) computer program for the analysis of nuclear fuel assem- 
blies under severe accident conditions. This extension allows 
prediction of the heat transfer rates, metal-water oxidation rates, 
fission product release rates, steam generation and consumption 
rates, and temperature distributions for nuclear fuel assemblies un- 
der core uncovery conditions. The heat transfer processes include 
conduction in solid structures, convection across fluid-solid bound- 
aries, and radiation between interacting surfaces. Metal-water 
reaction kinetics are modeled with empirical relationships to predict 
the oxidation rates of steam-exposed Zircaloy and uranium metal. 
The metal-water oxidation models are parabolic in form with an Ar- 
rhenius temperature dependence. Uranium oxidation begins when 
fuel cladding failure occurs; Zircaloy oxidation occurs continuously 
at temperatures above 13000°F when metal and steam are avail- 
able. From the metal-water reactions, the hydrogen generation 
rate, total hydrogen release, and temporal and spatial distribution 
of oxide formations are computed. Consumption of steam from the 
oxidation reactions and the effect of hydrogen on the coolant prop- 
erties is modeled for independent coolant flow channels. Fission 
product release from exposed uranium metal Zircaloy-clad fuel is 
modeled using empirical time and temperature relationships that 
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consider the release to be subject to oxidation and volitization/ 
diffusion (“bake-out”) release mechanisms. Release of the volatile 
species of iodine (I), tellurium (Te), cesium (Ce), ruthenium (Ru) 
strontium (Sr), zirconium (Zr), cerium (Cr), and barium (Ba) from 
uranium metal fuel may be modeled. 


38932 (SAND-89-2100) Accident progression event tree 
analysis for lated severe accidents at N Reactor. Wyss, 
G.D. (Sandia National Labs., Albuquerque, NM (USA)); Camp, 
A.L.; Miller, L.A.; Dingman, S.E.; Kunsman, D.M.; Medford, G.T. 
Sandia National Labs., Albuquerque, NM (USA). Jun 1990. 555p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract AC04-76DP00789. Order Number DE90013558. Available 
from NTIS, PC A24/MF A01; OSTI; INIS; GPO Dep. 

A Level IV/Ill probabilistic risk assessment (PRA) has been per- 
formed for N Reactor, a Department of Energy (DOE) production 
reactor located on the Hanford reservation in Washington. The ac- 
cident progression analysis documented in this report determines 
how core damage accidents identified in the Level | PRA progress 
from fuel damage to confinement response and potential releases 
the environment. The objectives of the study are to generate acci- 
dent progression data for the Level II/IIl PRA source term model 
and to identify changes that could improve plant response under 
accident conditions. The scope of the analysis is comprehensive, 
excluding only sabotage and operator errors of commission. State- 
of-the-art methodology is employed based largely on the methods 
developed by Sandia for the US Nuclear Regulatory Commission in 
support of the NUREG-1150 study. The accident progression 
model allows complex interactions and dependencies between sys- 
tems to be explicitly considered. Latin Hypecube sampling was 
used to assess the phenomenological and systemic uncertainties 
associated with the primary and confinement system responses to 
the core damage accident. The results of the analysis show that 
the N Reactor confinement concept provides significant radiological 
protection for most of the accident progression pathways studied. 


38933 (VTT-TIED-950) Examination of some assumed se- 
vere reactor accidents at the Olkiluoto nuclear power plant. 
Pekkarinen, E. (Valtion Teknillinen Tutkimuskeskus, Otaniemi (Fin- 
land). Ydinvoimatekniikan Lab.); Rossi, J. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Feb 1989. 68p. (In Finnish). 
Project YDI8205. Order Number DE90631307. Available from NTIS 
(US Sales Only), PC A04/MF A01; OSTI; INIS. 

Knowledge and analysis methods of severe accidents at nuclear 
power plants (NPP) and of subsequent response of primary system 
and containment have been developed in last few years to the ex- 
tent that realistic source tems of the specified accident sequences 
can be calculated for the Finnish NPP. Objective of this investiga- 
tion was to calculate the source terms of off-site consequences 
brought about by severe accident sequences initiated by total loss 
of on-site and off-site AC power at the Olkiluoto nuclear power 
plant. The results describing the estimated off-site health risks are 
expressed as conditional assuming that the accident has taken 
place, because the probabilities of the occurence of the accident 
sequences considered have not been analysed in this study. The 
range and probabilities of occurence of health detriments are 
considered by calculating consequences in different weeather con- 
ditions and taking into account the annual frequency of each 
weather condition and statistical population distribution. The calcu- 
lational results indicate that the reactor building provides and 
additional holdup and deposition of radioactive substance (except 
coble gases) released from the containment. Furthermore, the re- 
lease fractions of the core inventory to the environment of volatile 
fission products such as iodine, cesium and tellurium remain under 
0.03. No early health effects are predicted for the surrounding pop- 
ulation in case the assumed short-tem countermeasures are 
performed effectively. Acute health effects are extremely improba- 
ble even without any active countermeasure. By reducing the 
long-term exposure from contaminated agricultural products, the 
collective dose from natural long-term background radiation, for in- 
stance in the sector of 30 degrees towards the southern Finland up 
to the distance of 300 kilometers, would be expected to increase 
with 2-20 percent depending on the release considered. 


38934 (VTT-TIED-957) Assessment of nuclear fuel behav- 
lor and performance. Kelppe, S. (Valtion Teknillinen 
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Tutkimuskeskus, Otaniemi (Finland). Ydinvoimatekniikan Lab.); 
Mattila, L.; Puska, E.; Ranta-Puska, K.; Sairanen, R.; Stengaard, J. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Mar 1989. 
104p. (In Finnish). Project YDI6340. Order Number DE90631395. 
Available from NTIS (US Sales Only), PC AO6/MF A01; OSTI; INIS. 

Nuclear fuel behaviour assessment is of pronounced importance 
in the assurance of reactor operational safety and of the ability to 
manage the hypothetic design basis accidents. In the fuel behaviour 
analyses, the basic tools are the various computer codes describ- 
ing the thermal and mechanical behaviour of sigle fuel rods and 
rod bundles. Material properties and data on operational conditions 
are required as initial and boundary conditions for these codes. 
The Nuclear Engineering Laboratory of the Technical Research 
Centre of Finland (VTT) has carried out research into nuclear fuel 
behaviour for a number of years. In addition to the fundamental 
understanding of the phenomena, computer programs and experi- 
mental data have been acquired. Computer programs have been 
developed and extensively validated. The resulting family of codes 
for fuel steadystate, transient and accident behaviour is in routine 
use, serving the needs of the Finnish power companies and the 
regulatory authority. In this report, a summary is given of the signif- 
icant fuel behaviour phenomena, of the international experimental 
programs, of fuel models in use in Finland, and of the validation of 
the models. Examples of code applications are described. 


38935 (VTT-TIED—1070) Reliability of diesel generators in 
the Finnish and Swedish nuclear power plants. Pulkkinen, U. 
(Valtion teknillinen tutkimuskeskus, Espoo (Finland). Saehkoe- ja 
automaatiotekniikan laboratorio); Huovinen, T.; Norros, L.; 
Mankamo, T.; Vanhala, J. Valtion Teknillinen Tutkimuskeskus, Es- 
poo (Finland). Oct 1989. 6ip. Order Number DE90631389. 
Available from NTIS (US Sales Only), PC A04/MF A01; OSTI; INIS. 

Diesel generators are used as emergency AC-power sources in, 
nuclear power plants and they produce electric power for other 
emergency systems during accidents in which offsite power is lost. 
The reliability of diesel generators is thus of major concem for 
overall safety of nuclear power plants. In this study we consider. 
the reliability of diesel generators in the Swedish and Finnish nu-. 
clear power plants on the basis of collected operational experience. 
We classify the occurred failures according to their functional criti- 
cality, type and cause. The failures caused by human errors in 
maintenance and testing are analysed in detail. We analyse also 
the reliability of the diesel generator subsystems. Further, we study 
the effect of surveillance test and the type of test on the reliability. 
Finally we construct an unavailability model for single diesel gener- 
ator unit and discuss the findings of the study giving some practical 
recommendations. 


38936 Transactions of the 10th international conference on 
structural mechanics in reactor technology. Volume Q. Con- 
crete and specific aspects of non-metallic materials. Hadjian, A.H. 
169p. American Association for Structural Mechanics in Reactor 
Technology, Los Angeles, CA (USA) (1989). (CONF-890855—: 10. 
international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

A wide spectrum of subjects is covered, including theoretical de- 
velopments in structural mechanics, loading conditions, behavior of 
materials, fluid mechanics, operating experience, accident se- 
quences, and calculational procedures. As a result, problems of 
Structural mechanics analysis are focused within the general 
context of the design, reliability, and safety of nuclear reactors. Op- 
erating plant performance and life extension, waste repository, 
technology and regulatory research have been formalized as dis-; 
tinct divisions. The papers are theoretical or applied, or they 
address both of these aspects to demonstrate application of devel- 
oped methods to solve specific design problems and show how 
well actual behavior correlates with theory. One of the major aims 
of all SMiRT conferences is to bring about improved interaction be- 
tween those developing the theoretical methods and those applying 
these methods to specific problems. 


38937 Transactions of the 10th international conference on 
structural mechanics in reactor technology: Volume M. Struc- 
tural reliability. Hadjian, A.H. 223p. American Association for 
Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855-: 10. international conference on 
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Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 


CA (USA), 14-18 Aug 1989). 

This book covers all aspects of engineering mechanics pertain- 
ing to mechanical and structural components and the relevant 
systems in nuclear reactors. Subjects covered include: theoretical 
developments in structural mechanics, loading conditions, behavior 
of materials, fluid mechanics, operating experience, accident se- 
quences, and calculational procedures. Problems of structural 
mechanics analysis are focused within the general context of the 
design, reliability, and safety of nuclear reactors. Operating plant 
performance and life extension, waste repository technology and 
regulatory research have been formalized as distinct Divisions. 


38938 Transactions of the 10th international conference on 
structural mechanics in reactor technology: Volume H. Con- 
crete structures. Hadjian, A.H. (Bechtel Power Corp., Los Angeles, 
CA (USA)). 257p. American Association for Structural Mechanics in 
Reactor Technology, Los Angeles, CA (USA) (1989). (CONF- 
890855-: 10. international conference on Structural Mechanics in 
Reactor Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 
1989). 

This book contains the transactions of the conference on struc- 
tural mechanics in reactor technology, volume H, concrete 
structures. Topics covered include: Anchorage systems; Contain- 
ment analysis and design concepts; Reactor vessel components; 
and Shear walls. 


38939 Concrete containment analysis including thermal ef- 
fects. Pfeiffer, P.A. (Argonne National Lab., IL (USA)); Kennedy, 
J.M.; Marchertas, A.H. pp. 65-70 of Transactions of the 10th inter- 
national conference on structural mechanics in reactor technology. 
Hadjian, A.H. American Association for Structural Mechanics in Re- 
actor Technology, Los Angeles, CA (USA) (1989). (CONF-890855-—: 
10. international conference on Structural Mechanics in Reactor 
Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

Pretest predictions were made by the staff of the engineering 
mechanics program at ANL for the response of the 1:6-scale rein- 
forced concrete containment model that was tested to failure by 
linear tearing and leakage. Questions have been raised in regard 
to possible effects of temperature in combination with internal pres- 
sure on the behavior of the model. Specifically, if the containment 
had been subjected to elevated temperature as well as internal 
pressure, what differences in pressure capacity, failure mechanism 
and location would have been predicted when compared to the 
analysis of internal pressure alone. The purpose of this paper is to 
address these questions. 


38940 = Investigation of liner tearing near penetrations in a 
reinforced concrete containment under severe accident loads. 
Weatherby, J.R. (Sandia National Lab., Albuquerque, NM (US)); 
Clauss, D.B. pp. 49-54 of Transactions of the 10th international 
conference on structural mechanics in reactor technology: Volume 
H. Hadjian, A.H. American Association for Structural Mechanics in 
Reactor Technology, Los Angeles, CA (USA) (1989). (CONF- 
890855—: 10. international conference on Structural Mechanics in 
Reactor Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 
1989). 

The inner surfaces of reinforced concrete containment buildings 
in the United States are lined with steel plate. During a severe ac- 
cident, the liner plate serves as the main seal for preventing the 
leakage of radionuclides to the outside environment, while the rein- 
forced concrete provides structural support for the linear. If the 
liner is torn or punctured during the accident, gases can easily 
escape through cracks in the reinforced concrete wall. An over- 
pressurization test conducted on a 1:6-scale model of a reinforced 
concrete containment has demonstrated that the liner can tear be- 
fore extensive structural failure occurs in the reinforced concrete. In 
the 1:6-scale model experiment, the pressure inside the model was 
increased to 145 psig. At this point, leakage from the model be- 
came so great that the model could not be pressurized further. 
Inspection of the model revealed that this leakage was due to tears 
that had formed in the liner at several locations around the build- 
ing. All of the liner tears observed in the 1:6-scale model initiated 
next to studs that were used to anchor the liner to the wall of the 
containment. These tears were located near thickened sections of 
the liner that were placed around penetrations in the containment 


shell. Most of the leakage occurred through a single large tear that 
had grown along the edge of a thickened plate that surrounded a 
cluster of piping penetrations. This tear is shown. 


38941 NFAP calculation of the response of a 1/6 scale rein- 
forced concrete containment model. Costantino, C.J. (City Univ. 
of New York, New York, NY (US)); Pepper, S.; Reich, M. pp. 37-42 
of Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume H. Hadjian, A.H. Ameri- 
can Association for Structural Mechanics in Reactor Technology, 
Los Angeles, CA (USA) (1989). (CONF-890855—: 10. international 
conference on Structural Mechanics in Reactor Technology 
(SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

The details associated with the NFAP calculation of the pressure 
response of the 1/6th scale model containment structure are dis- 
cussed in this paper. Comparisons are presented of some of the 
primary items of interest with those determined from the experi- 
ment. It was found from this comparison that the hoop response of 
the containment wall was adequately predicted by the NFAP finite 
element calculation, including the response in the high pressure, 
high strain range at which cracking of the concrete and yielding of 
the hoop reinforcement occurred. In the vertical or meridional direc- 
tion, it was found that the model was significantly softer than 
predicted by the finite element calculation; that is, the vertical 
Strains in the test were three to four times larger than computed in 
the NFAP calculation. These differences were noted even at low 
strain levels at which the concrete would not be expected to be 
cracked under tensile loadings. Simplified calculations for the con- 
tainment indicate that the vertical stiffness of the wall is similar to 
that which would be determined by assuming the concrete fully 
cracked. Thus, the experiment indicates an anomalous behavior in 
the vertical direction. 


38942  Posttest analysis of the 1:6 scale reinforced concrete 
containment. Pfeiffer, P.A. (Argonne National Lab., Argonne, IL 
(US)); Kennedy, J.M.; Marchertas, A.H. pp. 31-36 of Transactions 
of the 10th international conference on structural mechanics in re- 
actor technology: Volume H. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855—: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

A prediction of the response of the Sandia National Laboratories 
1:6-scale reinforced concrete containment model test was made by 
Argonne National Laboratory. ANL along with nine other organiza- 
tions performed a detailed nonlinear response analysis of the 
1:6-scale model containment subjected to overpressurization in the 
fall of 1986. The two-dimensional code Temp-Stress and the three- 
dimensional Neptune code were utilized to predict the global 
response of the structure, to identify global failure sites and the 
corresponding failure pressures, and to identify some local failure 
sites and pressure levels. A series of axisymmetric models was 
studied with the two-dimensional computer program Temp-Stress. 
The comparison of these pretest computations with test data from 
the containment model has provided a test for the capability of the 
respective finite element codes to predict global failure modes, and 
hence serves as a validation of these codes. The two-dimensional 
analyses are discussed in this paper. 


38943 Crack arrest toughness determination from stub- 
panel specimen tests. Pugh, C.E. (Oak Ridge National Lab., Oak 
Ridge, TN (US)); Bass, B.R.; Oland, C.B.; Keeney-Walker, J. pp. 
37-42 of Transactions of the 10th international conference on struc- 
tural mechanics in reactor technology: Volume F. Hadjian, A.H. 
American Association for Structural Mechanics in Reactor 
Technology, Los Angeles, CA (USA) (1989). DOE Contract ACO05- 
840R21400. (CONF-890855-: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

The heavy section steel technology program at the Oak Ridge 
National Laboratory is conducting experiments to improve the abil- 
ity to predict crack run-arrest behavior in reactor pressure vessel 
steels under nonisothermal situations. Dynamic fracture data are 
obtained from a relatively small double tension stub panel 
specimen of A533 grade B class 1 steel that is sized between con- 
ventional ASTN crack-arrest specimens and very large HSST 
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wide-plate specimens. Elastodynamic finite element analyses are 
used to determine dynamic fracture toughness values from mea- 
sured data. Test techniques have been established and the crack 
arrest toughness from the first test is consistent with that from the 
wide-plate and other large-specimen test results. 


38944 SASSYS-1 modelling of RVACS/RACS heat removal 
in an LMR. Dunn, F.E. (Argonne National Lab., IL (USA)). pp. 87- 
93 of Proceedings of the 75th anniversary scientific assembly and 
annual meeting Radiological Society of North America (Abstracts). 
American Nuclear Society, La Grange Park, IL (USA) (1987). 
(CONF-8711210-: 3. ANS winter meeting on nuclear thermal hy- 
draulics, Los Angeles, CA (USA), 15-19 Nov 1987). 

The SASSYS-1 LMR systems analysis code contains a model 
for transient analysis of heat removal by a RVACS (Reactor Vessel 
Auxiliary Cooling System) or a RACS (Reactor Air Cooling System) 
in an LMR (Liquid Metal Reactor). This air-side RVACS/RACS 
model is coupled with the sodium-side primary loop thermal hy- 
draulics model in SASSYS-1 to give a complete treatment of the 
problem. Application of this model to an unprotected loss-of-flow 
event in the PRISM rector shows that in the long run the RVACS 
cooling is sufficient to prevent unacceptably high system tempera- 
tures in this case. 


38945 Qualification of eddy current steam generator tube 
examination. Ferris, R.H. (Pacific Northwest Lab., Richland, WA 
(USA)); Birks, A.S.; Doctor, P.G. pp. 71-74 of Proceedings of the 
8th international conference on NDE in the nuclear industry. Stahl, 
D. American Society for Metals, Metals Park, OH (USA) (1986). 
(CONF-8611147-: 8. international conference on NDE in the nu- 
clear industry, Kissimmee, FL (USA), 17-19 Nov 1986). 

This paper presents and discusses the results of multiple base- 
line and round-robin eddy current examinations of Alloy 600 tubing 
in a removed-from-service steam generator. The team-to-team lev- 
els of agreement on common detection and sizing are given and 
factors which lead to variations in the results are discussed. Initial 
correlation between the eddy current inspection data and metallo- 
graphic validation on two tubes removed from the generator is 
presented. 


38946 Residual life assessment of light water reactor pres- 
sure vessels. Shah, V.N. (EG and G Idaho, Inc., Idaho Falls, ID 
(US)); Server, W.L.; Odette, G.R.; Amar, A.S. pp. 161-173 of Radi- 
ation embrittlement of nuclear reactor pressure vessel steels: An 
international review (third volume). Steele, L.E. ASTM, Philadel- 
phia, PA (USA) (1989). (CONF-8705275-: Symposium on 
irradiation embrittlement and aging of reactor pressure vessels, 
Philadelphia, PA (USA), 27-29 May 1987). 

The service-dependent degradation (aging) of light water reactor 
(LWR) pressure vessels due to irradiation embrittlement is 
discussed in this paper. The major variables which influence the ir- 
radiation embrittlement of LWR vessels are the copper and nickel 
content of the vessel materials and the fluence. The vessel beltline 
region is subjected to the largest fluences. A surveillance program, 
which consists of tension and Charpy-V-notch (CVN) testing of irra- 
diated specimens of base, heat-affected-zone, and weld materials, 
is required to monitor changes in their embrittlement. Three main 
unresolved technical issues are: the limited range and accuracy of 
the current correlations for calculating shifts in the reference tem- 
perature for nil- ductility transition (RTypt) and changes in the 
Charpy upper shelf energy; the need to demonstrate the conser- 
vatism of using CVN-based RTypr shifts for certain sensitive 
reactor pressure vessel materials; and the type of surveillance pro- 
gram required for any renewed operating license period. The 
damage caused by irradiation embrittlement can impact plant oper- 
ating procedures, including heat up/cool down and hydrostatic test 
procedures, as well as the acceptability of various plant transients. 


38947 


Component fragility data base for reliability and 
probability studies. Bandyopadhyay, K. (Brookhaven National 
Lab., Upton, NY (USA)); Hofmayer, C.; Kassier, M.; Pepper, S. pp. 
109-114 of Transactions of the 10th international conference on 
Structural mechanics in reactor technology: Volume M. Hadjian, 
A.H. American Association for Structural Mechanics in Reactor 
Technology, Los Angeles, CA (USA) (1989). (CONF-890855-: 10. 
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international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

Safety-related equipment in a nuclear plant plays a vital role in 
its proper operation and control, and failure of such equipment due 
to an earthquake may pose a risk to the safe operation of the 
plant. Therefore, in order to assess the overall reliability of a plant, 
the reliability of performance of the equipment should be studied 
first. The success of a reliability or a probability study depends to a 
great extent on the data base. To meet this demand, Brookhaven 
National Laboratory (BNL) has formed a test data base relating the 
seismic capacity of equipment specimens to the earthquake levels. 
Subsequently, the test data have been analyzed for use in reliabil- 
ity and probability studies. This paper describes the data base and 
discusses the analysis methods. The final results that can be 
directly used in plant reliability and probability studies are also pre- 
sented in this paper. 


38948 Evaluation of erosion/corrosion damage at two nu- 
clear power plants. Czajkowski, C.J. (Brookhaven National Lab., 
Upton, NY (USA)). pp. 103-108 of Transactions of the 10th interna- 
tional conference on structural mechanics in reactor technology: 
Volume D. Hadjian, A.H. American Association for Structural Me- 
chanics in Reactor Technology, Los Angeles, CA (USA) (1989). 
(CONF-890855—: 10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT), Anaheim, CA (USA), 
14-18 Aug 1989). 

This paper reports two instances of erosion/corrosion damage at 
nuclear power plants evaluated at Brookhaven National Laboratory 
(BNL). A metallurgical failure analysis was performed on pieces 
from a catastrophically failed 18-inch (45.7 cm) diameter feedwater 
line from the Surry Unit 2 nuclear power station. Mechanical tests 
indicated that the materials of construction met the appropriate 
specification requirements. Prior to the Surry incident, a single 
phase erosion/corrosion event occurred at the Trojan nuclear 
power plant. The materials of construction were normal for A106 
Grade B material and the mechanical properties met specification 
requirements. The event was considered a single phase erosion/ 
corrosion failure. 


38949 The effect of plastic behavior on damping in piping 
systems. Ware, A.G. (EG and G Idaho, Inc., Idaho Falls, ID (US)). 
pp. 105-110 of Transactions of the 10th international conference on 
structural mechanics in reactor technology: Volume F. Hadjian, 
A.H. American Association for Structural Mechanics in Reactor 
Technology, Los Angeles, CA (USA) (1989). (CONF-890855—: 10. 
international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

Due to energy dissipated by plastic action, the equivalent damp- 
ing that must be used in stress analyses to predict moments and 
stresses is much higher than damping for elastic response. High 
strain damping data from eight different sources have been plotted 
on a common basis as a function of ductility to estimate damping 
levels at system failure. At the strain levels when systems fail, 
equivalent damping values are estimated to be 30 to 50% of criti- 
cal. This results in a response margin of actual input acceleration 
to linear elastic computed acceleration (using 5% of critical damp- 
ing) of from 2.5 to 3 for seismic excitations and from 6 to 10 for 
sinusoidal excitations. 


38950 U.S. DOE nuclear power equipment performance pre- 
diction program. DeBey, 1T.M. (Sandia National Labs., 
Albuquerque, NM (USA)). pp. 177-180 of Life extension and as- 
sessment: Nuclear and fossil power-plant components. Jaske, 
C.E.; Shah, V.N.; Sinnappan, J.; Meligi, A.E.; Narayanan, T.V.; 
Bond, C.B. American Society of Mechanical Engineers, New York, 
NY (USA) (1988). DOE Contract AC04-76DP00789. (CONF- 
880661—: ASME pressure vessel and piping conference, 
Pittsburgh, PA (USA), 19-23 Jun 1988). 

As part of their commercial nuclear power plant lifetime improve- 
ment effort, the DOE Technology Management Center at Sandia 
National Laboratories has initiated the development of predictive 
performance monitoring techniques for extending the operational 
life of nuclear power plants. Such techniques could offer an attrac- 
tive alternative to potentially expensive equipment replacement or 
refurbishment. In addition to such a program helping to provide a 
basis for the regulatory authorities on which to permit extended 





operation, an effective monitoring program would be valuable in im- 
proving equipment reliability and safety during the initial license 
term. 


38951 Status of research to assess radiation effects on 
crack-arrest toughness of RPV steels. Marschall, C.W. (Battelle, 
Columbus Div., Columbus, OH (US)); Rosenfield, A.R. pp. 217-225 
of Radiation embrittlement of nuclear reactor pressure vessel 
steels: An international review (third volume). Steele, L.E. ASTM, 
Philadelphia, PA (USA) (1989). (CONF-8705275-: Symposium on 
irradiation embrittlement and aging of reactor pressure vessels, 
Philadelphia, PA (USA), 27-29 May 1987). 

This paper provides an overview of work completed and in 
progress worldwide to study the effect of radiation on the static 
crack-arrest toughness, K;,, of reactor pressure vessel steels. The 
impetus for obtaining such data is the desire to realistically assess 
the need to repair or retire vessels that have been exposed to 
radiation in service, and to avoid the sometimes unnecessary con- 
servatism associated with safety analyses when no K,, data are 
available. The paper reviews recent developments toward achieving 
an ASTM standard test method for measuring K;,. It demonstrates 
also the acceptability of using crack-arrest specimens that are ap- 
preciably smaller than those used frequently in the past, thereby 
increasing the practicability of studying radiation effects on Kj,. 


38952 Ultrasonic beam profiles in coarse grained materials. 
Good, M.S. (Pacific Northwest Lab., Richland, WA (USA)); van 
Fleet, L.G. pp. 657-666 of Proceedings of the 8th international con- 
ference on NDE in the nuclear industry. Stahl, D. American Society 
for Metals, Metals Park, OH (USA) (1986). DOE Contract ACO6- 
76RL01830. (CONF-8611147—: 8. international conference on NDE 
in the nuclear industry, Kissimmee, FL (USA), 17-19 Nov 1986). 

A basic assumption for ultrasonic inspectability is that the ensoni- 
fying field will propagate to the region of interest. With the premise 
that a coherent sound field must exist in the area of interest, two- 
dimensional beam profiles were acquired to evaluate the distortion 
attributed to propagating ultrasonic waves through anisotropic, non- 
homogeneous materials such as a weld overlay and centrifugally 
cast stainless steel. To compare the different wave modes, 
frequency values were selected to make the axial or depth resolu- 
tions approximately equal for the respective wave modes. This 
process was valuable in determining which wave modes were less 
distorted by the specific structure in question and in defining upper 
frequency limits that assured penetration of the ensonifying field. A 
through-transmission beam profile technique was used to record 
refracted longitudinal and vertically or horizontally polarized shear 
waves. Refracted longitudinal or vertically polarized shear waves 
were generated by conventional techniques, and the transmitted 
waves were received by a longitudinal wave microprobe. Refracted 
horizontally polarized shear waves were generated by a shear 
wave piezoelectric crystal mounted on an acrylic wedge. The trans- 
mitted waves were received with a shear wave microprobe. 


38953 A new view of the ultrasonic behavior of cast austen- 
tle steels. Beller, LS. (EG and G Idaho, Inc., Idaho Falls, ID 
(USA)). pp. 649-656 of Proceedings of the 8th international confer- 
ence on NDE in the nuclear industry. Stahl, D. American Society 
for Metals, Metais Park, OH (USA) (1986). (CONF-8611147-: | 8. 
international conference on NDE in the nuclear industry, Kissim- 
mee, FL (USA), 17-19 Nov 1986). 

Ultrasonic inspection of cast austenitic steel components has his- 
torically been plagued by difficulties in penetrating the material 
ultrasonically, low signal/noise ratio (SNR), and false indications. 
These difficulties are attributed to anisotropy of the elastic proper- 
ties of relatively large grains. The anisotropy affects both the 
manner in which individual acoustic modes propagate and the di- 
rections in which they can propagate. A majority of research efforts 
have addressed the anisotropy primarily as it affects individual- 
mode propagation, using a single-preferred-axis model of the 
crystallographic structure. That model has not been fully successful 
in explaining experimental results. An alternative  three- 
dimensionally anisotropic model of the cast austenitics is proposed 
and tested experimentally. 


38954 Probabilistic risk assessment familiarization training. 
Phillabaum, J.L. Transactions of the American Nuclear Society 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


(USA), 60: 53-54 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Philadelphia Electric Company (PECo) created a Nuclear Group 
Risk and Reliability Assessment Program Plan in order to focus the 
utilization of probabilistic risk assessment (PRA) in support of Lim- 
erick Generating Station and Peach Bottom Atomic Power Station. 
The continuation of a PRA program was committed by PECo to the 
U.S. Nuclear Regulatory Commission (NRC) prior to be the is- 
suance of an operating license for Limerick Unit 1. It is believed 
that increased use of PRA techniques to support activities at Lim- 
erick and Peach Bottom will enhance PECo’s overall nuclear 
excellence. Training for familiarization with PRA is designed for at- 
tendance once by all nuclear group personnel to understand PRA 
and its potential effect on their jobs. The training content describes 
the history of PRA and how it applies to PECo’s nuclear activities. 
Key PRA concepts serve as the foundation for the familiarization 
training. These key concepts are covered in all classes to facilitate 
an appreciation of the remaining material, which is tailored to the 
audience. Some of the concepts covered are comparison of regula- 
tory philosophy to PRA techniques, fundamentals of risk/success, 
risk equation/risk summation, and fault trees and event trees. 
Building on the concepts, PRA insights and applications are then 
described that are tailored to the audience. 


38955 Climatographic analysis of the Zion nuclear 
station site. Lyons, W.A.; Venne, M.G.; Keen, C.S.; Miller, C.W.; 
Whitcomb, R.C. Transactions of the American Nuclear Society 
(USA), 60: 62-63 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The computerized emergency response dose assessment codes 
(ERDACs) used in the nuclear industry commonly rely on Gaussian 
plume dispersion techniques. In coastal zones, particularly within 
15 km of the shoreline, complex four-dimensional mesoscale mete- 
orological regimes often violate some of the basic assumptions of 
Gaussian dispersion. For example, a land breeze will initially advect 
materials offshore into unpopulated areas. Such effluents may pool 
over water only to return to land in the next morning’s onshore flow, 
but in locations and concentrations unknown and undeterminable 
from on-site data and standard Gaussian modeling techniques. 
Improving the performance of ERDACs for a given coastal site re- 
quires a climatographic inventory of that site and its surroundings. 
This involves identifying the coastal mesoscale regimes (CMRs) 
that affect the site, including their annual frequencies of occurrence 
and the meteorological conditions that characterize them. Such a 
climatographic analysis has been performed for the Zion nuclear 
power station (NPS), which is located just north of Chicago, Illinois, 
on the western shore of southern Lake Michigan. The purpose of 
this paper is to summarize the results of this study and its implica- 
tions for radiological emergency response activities. 


38956 A geographical basis for long-range dose assess- 
ment calculations. Walker, H. (Lawrence Livermore National Lab., 
CA (USA)); Hage, G. Transactions of the American Nuclear Society 
(USA), 60: 66-67 (1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Releases of radioactive material into the atmosphere have 
effects that are distributed over the earth’s surface. As a result, ge- 
ographical information can play an important role in understanding 
the impact of an emergency. The Atmospheric Release Advisory 
Capability (ARAC) at Lawrence Livermore National Laboratory is an 
emergency response organization that utilizes complex computer 
models to provide real-time assessments of the consequences of 
such releases. These models are one component of a sophisti- 
cated system that also includes data-gathering systems, data 
analysis techniques, and highly trained operational personnel. The 
products of this service are isopleths of the material concentration 
plotted over a base map of geographic features. The components 
mentioned in this paper are being added to the operation ARAC 
system. This will provide a means of producing fast, high-quality 
assessments of the consequences of major releases of radioactive 
material with effects extending to continental and global regions. 
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38957 Experimenting with sodar in s' of emergency 

at Three Mile Island-1. Heck, W.J. Transactions of 
the American Nuclear Society (USA), 60: 68-69 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

In November 1988 at Three Mile Island Unit 1 (TMI-1), GPU Nu- 
clear successfully completed the annual drill-for-grade that, from a 
modeling point of view, broke new ground for this plant. The 
meteorological and modeling aspects of the drill scenario were un- 
precedented for two reasons. First, the plume was buoyant and 
rose far above the height of the meteorological tower located at 
TMI. Second, the wind direction data from the meteorological tower 
were not representative of the wind direction at plume height. In the 
drill scenario, the buoyant plume resulted from a steam generator 
tube rupture where the steam ejects directly into the atmosphere 
via safety relief valves. Plume modeling indicated that the plume 
would rise to 400 ft, given the scenario meteorology. Wind data 
from the on-site meteorological tower, however, was only available 
up to 150 ft. Comparisons of sodar and tower winds were made for 
various weather conditions. Sodar results were studied in detail 
during light, moderate, and high winds; various wind directions; 
occurrences of rain and snow; and by time of day to determine ef- 
fects of diurnal meteorological conditions on sodar performance. 


38958 Radiation doses in Sweden aiter the Chernobyi acci- 
dent. Haegg, N.C. Transactions of the American Nuclear Society 
(USA), 60: 71-72 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The reactor accident at Chernobyl led to releases of large 
amounts of radioactive matter that was spread over the world and 
particularly over Europe. The radioactive material released gave 
rise to radiation doses originating from inhalation, external radiation 
from both the passing cloud and radioactive material deposited on 
the ground, and internal irradiation from consumption of food stuffs. 
This paper summarizes the consequences in Sweden after the 
Chernobyl accident. The emphasis is mainly on radiation doses re- 
ceived by the public and the long-term effects in Sweden. 


38959 Simulation of the atmospheric dispersion of radioac- 
tivity from the Chernobyl accident. Lange, R. (Lawrence 
Livermore National Lab., CA (USA)); Sullivan, T.J.; Gudiksen, P.H. 
Transactions of the American Nuclear Society (USA), 60: 72-73 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Measurements of airborne radioactivity over Europe, Japan, and 
the United States indicated that the release from the Chernobyl re- 
actor accident in the Soviet Union on April 26, 1986, contained a 
wide spectrum of fission products up to heights of 7 km or more 
within a few days after the initial explosion. This high-altitude pres- 
ence of radioactivity would in part be attributable to atmospheric 
dynamics factors other than the thermal energy released in the ini- 
tial explosion. Indications were that two types of releases had 
taken place - an initial powerful explosion followed by days of a 
less energetic reactor fire. The Atmospheric Release Advisory Ca- 
pability (ARAC) at the Lawrence Livermore National Laboratory 
utilized three-dimensional atmospheric dispersion models to deter- 
mine the characteristics of the source term (release) and the 
evolution of the spatial distributions of the airborne radioactivity as 
it was transported over Europe and subsequently over the northern 
hemisphere. This paper describes the ARAC involvement and the 
results of the hemispheric model calculations, which graphically de- 
pict the extensive dispersal of radioactivity. 


38960 The U.S. Department of Energy’s Federal Radiologi- 
cal Monitoring and Assessment Center (FRMAC) planning 
process. Brown, H.U.; Boardman, C. Transactions of the American 
Nuclear Society (USA), 60: 79-80 (1989). (CONF-891103—: Win- 
ter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

On September 2, 1987, the U.S. Department of Energy's 
Nevada operations office (DOE/NV) was tasked by the under 
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secretary to develop a Federal Radiological Monitoring and As- 
sessment Center (FRMAC) capability for response to major 
radiological emergencies. Prior to this time, each DOE region re- 
sponded to a major radiological accident in their region. The DOE/ 
NV's basic role is to coordinate the use of DOE's assets country- 
wide and provide the management nucleus of a FRMAC. Six 
working groups plus a management panel were established to as- 
sist in the implementation of the FRMAC response capability, and 
an interim FRMAC operation plant was published 9 months later. 
The paper discusses working groups, galileo planning, exercises, 
FRMAC planning products and future FRMAC activities. 


38961 Activation and implementation of a Federal Radiolog- 
ical Monitoring and Assessment Center. Doyle, J.F. Ill. 
Transactions of the American Nuclear Society (USA), 60: 80 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The Nevada Operations Office of the U.S. Department of Energy 
(DOE/NV) has been assigned the primary responsibility for re- 
sponding to a major radiological emergency. The initial response to 
any radiological emergency, however, will probably be conducted 
under the DOE regional radiological assistance plan (RAP). If the 
dimensions of the crisis demand federal assistance, the following 
sequence of events may be anticipated: (1) DOE regional RAP re- 
sponse, (2) activation of the Federal Radiological Monitoring and 
Assistance Center (FRMAC) requested, (3) aerial measuring sys- 
tems and DOE/NV advance party respond, (4) FRMAC activated, 
(5) FRMAC responds to state(s) and cognizant federal agency 
(CFA), and (6) management of FRMAC transferred to the Environ- 
mental Protection Agency (EPA). The paper discusses activation 
channels, authorization, notification, deployment, and interfaces. 


38962 Output products of the Federal Radiological Monitor- 
ing and Assessment Center. Jobst, J.E. (EG & G Energy, Las 
Vegas, NV (USA)). Transactions of the American Nuclear Society 
(USA), 60: 80-82 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The Federal Radiological Emergency Response Plan (FRERP) 
mandates that the U.S. Department of Energy (DOE) establish a 
Federal Radiological Monitoring and Assessment Center (FRMAC) 
when a major radiological emergency occurs. The Nevada Opera- 
tions Office (DOE/NV) has played a key role in developing the 
FRMAC concept. This paper explains the center's concept, sum- 
marizes the specific tasks of the FRMAC, and describes its primary 
output products. 


38963 The U.S. Department of Energy Region 8 emergency 
response capability. Baumann, B.L.; Yesberger, G.R.; Denham, 
D.H. Transactions of the American Nuclear Society (USA), 60: 82 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Following radiological accidents, state and local governments, 
federal agencies, and facility owners may need assistance to moni- 
tor and assess the impact of the accident. The U.S. Department of 
Energy (DOE) field offices across the country maintain a response 
capability to provide such monitoring and assessment. This 
response may be developed to provide assistance following acci- 
dents at commercial nuclear power plants, accidents involving 


- commercial nuclear waste, or any other accidents or incidents 


where emergency radiological monitoring and assessment is 
needed for protection of the public. Depending on the accident, this 
initial DOE regional response can range from advice and consulta- 
tion over the phone to a regional response of perhaps 50 
personnel. If additional support is required, DOE resources from 
outside the region may also be activated. This paper details the 
DOE regional response capability and some examples of exercise 
and real accident responses. 


38964 DOC/WSNSO [Department of Commerce/Weather Ser- 
vice Nuclear Support Office] operational support to Federal 
Radiological Monitoring and Assessment Center. Mueller, P. 
Transactions of the American Nuclear Society (USA), 60: 84 
(1989). (CONF-891103-: Winter meeting of the American Nuclear 





Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The National Weather Service (NWS) is an agency of the De- 
partment of Commerce. The NWS has hundreds of weather offices 
throughout the United States. The Weather Service Nuclear Sup- 
port Office (WSNSO) is a highly specialized unit of NWS that 
provides direct support to the U.S. Department of Energy's (DOE’s) 
underground nuclear testing program. The WSNSO has been as- 
sociated with the DOE for >33 yr. As a result of the unique 
relationship with the DOE, all WSNSO emergency response mete- 
orologists and meteorological technicians are allowed access to 
classified material. Meteorological phenomena play a significant 
role during a Federal Radiological Monitoring and Assessment 
Center (FRMAC) event, and WSNSO meteorologists provide direct 
support to ARAC. The marriage of state-of-the-art computer sys- 
tems together with proven technology provides the on-scene 
WSNSO meteorologist with essentially a portable fully equipped, 
fully functional, advanced NWS weather station. The WSNSO's 
emergency response personnel and hardware are at the ready and 
can be mobilized within 2 h. WSNSO can provide on-scene 
weather forecasts and critical weather data collection whenever 
and wherever necessary. 


38965 DEPDOSE: A microcomputer program for calculating 
external dose from deposited radioactivity. Hull, A.P.; Beres, 
D.A. Transactions of the American Nuclear Society (USA), 60: 84- 
85 (1989). (CONF-891103—-: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

DEPDOSE is a microcomputer-based, user-friendly program de- 
signed to rapidly calculate the external dose to an individual from 
exposure to radionuclides deposited on the ground. The program 
was developed in response to the need of the Federal Radiological 
Monitoring and Assessment Center (FRMAC) dose assessors to be 
able to perform this calculation in a timely manner. 


38966 A review of population dose estimates following the 
Chernobyl accident. Hull, A.P. (Brookhaven National Lab., Upton, 
NY (USA)). Transactions of the American Nuclear Society (USA), 
60: 70-71 (1989). (CONF-891103—: Winter meeting of the Ameri- 
can Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

In its recent report, the United Nations Scientific Committee on 
the Effects of Atomic Radiation (UNSCEAR) estimates a total com- 
mitted dose of 6 x 10° person-Sv (6 x 107 person-rem) to the 
population of the northern hemisphere. This is 50% of the original 
June 1987 estimate of 1.2 x 10° person-Sv (1.2 x 10° person- 
rem) by the U.S. Department of Energy (DOE). A sizable 
component in the reduction in estimates of the dose to the popula- 
tion of the northern hemisphere can be attributed to reductions by 
Soviet investigators in their estimates of the dose to the population 
of the USSR from 5.2 x 10° person-Sv (5.2 x 10” person-rem) in 
August 1986 to the UNSCEAR estimate of 2.2 x 105 person-Sv 
(2.2 x 10” person-rem). Some illumination on the reasons for the 
differences in the DOE and UNSCEAR overall dose estimates for 
the northern hemisphere may be found in two comprehensive dose 
estimates for the population of western Europe, which were pub- 
lished in 1987 by the Nuclear Energy Agency of the Organization 
for Economic Cooperation and Development (OECD) and the Com- 
mission of the European Communities (CEC). Most, but not all of 
the countries in western Europe are included in these latter 
reports. Therefore, in order to compare them, estimates of the av- 
erage doses to individuals in the four reports are compared. It is 
evident that the OECD and CEC estimates are closer to the UN- 
SCEAR than to the DOE estimate for the same region. 


38967 Monitoring Chernobyl! fallout in population centers 
near the Savannah River Plant site. Sigg, R.A. Transactions of 
the American Nuclear Society (USA), 60: 73-75 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

The Tracking Radioactive Atmospheric Contaminants (TRAC) 
Mobile Laboratory detected fallout from the Chernobyl accident in 
population centers near the Savannah River site (SRS). The labo- 
ratory began sample collections before the radioactivity arrived and 
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continued sampling while the debris passed through the region. 
The laboratory conducted monitoring for gamma-ray-emitting 
aerosols and volatile radioiodine in Augusta, Barnwell, Columbia, 
Greenville, Madison, Savannah, and along roads leading to these 
cities. Onboard gamma-ray spectrometers measured activity on the 
samples in near real time. The TRAC was the first facility in the 
southeastern United States to detect Chernobyl debris. Data are 
reported for the most significant 14 of the many fission product ra- 
dionuclides detected. 


38968 Tim t study of Chernoby! fallout near Se- 
vannah River Site. Winn, W.G.; Kantelo, M.V. Transactions of the 
American Nuclear Society (USA), 60: 75-77 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

During 1986, atmospheric fallout from the Chernobyl reactor acci- 
dent in April was detected from early May until late August near the 
Savannah River site (SRS) in Aiken, South Carolina. A total of 17 
man-made nuclides were identified in the fallout, of which Ru, 
131], 134Cs, and '97Cs were predominant. The SRS capabilities for 
routine atmospheric monitoring were easily extended to study the 
Chernobyl fallout. The local impact of this fallout was quite minor. 
Calculations yielded a total inhaled dose of 0.09 ySv and a thyroid 
dose of 1.1 uSv. The '7Cs levels returned to preaccident levels 
by August. This indicates that the Chernobly fallout had only a 
short-term effect on airborne '°7Cs concentrations, which are still 
dominated by historical fallout from nuclear weapons tests. 


38969 The continuing evolution of the Federal Radiological 
Emergency Response Plan. Gant, K.S. (Oak Ridge National Lab., 
TN (USA)); Adler, M.V. Transactions of the American Nuclear Soci- 
ety (USA), 60: 78 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The Federal Radiological Emergency Response Plan (FRERP) 
outlines the roles and responsibilities of various federal agencies 
when responding to a radiological incident in support of a state or 
local government. The plan reflected the experience of the re- 
sponse to the Three Mile Island incident as well as that gained in a 
command post exercise and in the first FRERP field exercise in 
March 1984. The FRERP assigns the overall coordination of the 
federal response in most incidents to a cognizant federal agency 
(CFA), the agency owning of regulating the material of facility. The 
Federal Emergency Management Agency coordinates the nontech- 
nical support and assistance to state and local authorities. The 
U.S. Department of Energy (DOE) coordinates all federal radiologi- 
cal monitoring and assessment activities during the emergency 
phase of the response, under the Federal Radiological Monitoring 
and Assessment Plan (FRMAP), the radiological portion of the FR- 
ERP. The Environmental Protection Agency (EPA) later assumes 
the coordination of long-term federal radiological support. The DOE 
has the primary responsibility for implementing the FRMAP. The 
FRERP has provided useful guidance and a means for coordinat- 
ing federal response in support of the states. The revision of the 
FRERP will concentrate on clarifying the plan and addressing defi- 
ciencies that have been identified during exercises of the plan 
during real incidents. 


38970 ARAC [Atmospheric Release Advisory Capability]: 
Early phase dose assessment for Department of Energy’s Fed- 
eral Radiological Monitoring and Assessment Program. 
Sullivan, T.J. (Lawrence Livermore National Lab., CA (USA)); 
Nasstrom, J.S.; Greenly, G.D. Transactions of the American Nu- 
clear Society (USA), 60: 83-84 (1989). (CONF-891103—: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

The Atmospheric Release Advisory Capability (ARAC) is a U.S. 
Government Department of Energy (DOE)-sponsored emergency- 
response service designed, developed, and established at 
Lawrence Livermore National Laboratory to provide real-time pre- 
dictions of the radiation dose levels resulting from the release of 
airborne radioactive material. Under the auspices of the U.S. Fed- 
eral Radiological Emergency Response Plan (FRERP), all major 
U.S. federal agencies now have access to the ARAC service. In 
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the event of a radiological accident that leads to implementation of 
the FRERP, DOE is responsible for activating the Federal Radio- 
logical Monitoring and Assessment Program (FRMAP). ARAC is 
the modeling or simulation capability that would provide the 
FRMAP with initial consequence assessments and visual depic- 
tions of an accident’s impact. From first alert until full staffing and 
activation of the Federal Radiological Monitoring and Assessment 
Center (FRMAC), ARAC’s calculations would be a primary source 
of consequence estimation. Once the FRMAC measurement and 
monitoring systems are activated (18 to 24 h), the ARAC caicula- 
tions begin the transition to roles such as (a) a reference for 
measurement data consistency checks, (b) source term derivation 
(if unknown) from measurements and model simulations, (c) mate- 
rial mass budget reconciliations, and (d) long-range consequence, 
detectability, and ultimate fate in the environment. 


38971 Optimum environmental radiological monitoring pro- 
grams at nuclear stations. Kahn, B. Transactions of the 
American Nuclear Society (USA), 60: 100-101 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

Commercial nuclear power stations in the United States under- 
take relatively elaborate environmental radiological monitoring 
programs in a format that, with minor exceptions, has remained un- 
changed for ~20 yr. During this time, radionuclide releases have 
decreased dramatically even though new plants are much larger, 
and much has been learned about sources, pathways, and effec- 
tive monitoring of radioactive effluent. Possible approaches for 
focusing on important measurements and eliminating unnecessary 
ones in an environmental radiological monitoring program are 
presented in this paper. The paper discusses confirmatory mea- 
surements, effluent detection, public assurance, and emergency 
monitoring. Sufficient experience and accumulated data are now 
available to revise and improve most existing environmental radio- 
logical monitoring programs. Emphasis should be placed on 
knowing site-specific dispersion and transfer characteristics for 
radionuclides and on selecting a program that meets specific infor- 
mation needs. In response to these criteria, it is believed that the 
routine program can be reduced significantly, and the resulting 
savings in cost and manpower can be applied to more effective as- 
pects of radiation protection and public assurance. 


38972 Elimination of redundant thermoluminescent doseme- 
ter monitoring at Oyster Creek nuclear generating station. 
Schwartz, P.E. Transactions of the American Nuclear Society 
(USA), 60: 103-104 (1989). (CONF-891103—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The Oyster Creek direct radiation monitoring network has long 
been operating using several time-scale measurements. This net- 
work is used to assess the radiation levels during normal plant 
operations as well as to set the background radiation levels used 
to determine the radiological impact of a nonroutine release of ra- 
dioactivity from the plant. Through analysis of the behavior of the 
monthly and quarterly activity of several types of direct radiation 
monitoring, the successful elimination of redundant and artificially 
high measurement techniques has been done in concert with pro- 
viding the community with most efficient direct radiation monitoring 
methods. Dose rates from external radiation sources are measured 
around licensed U.S. Nuclear Regulatory Commission (NRC) facili- 
ties using passive detectors known as_ thermoluminescent 
dosimeters (TLDs). These detectors provide a quantitative mea- 
surement of the radiation levels in the are in which they are 
placed. The detected radiation could be the result of cosmic or nat- 
urally occurring origin in the air and on the ground, prior nuclear 
weapons testing, and activity from a nuclear facility. This paper de- 
scribes the TLD network placed around the Oyster Creek nuclear 
generating station (OCNGS) and the comparisons between TLDs 
of different manufacturers and of different resident times and the 
successful elimination of the less accurate monthly TLD for the 
purpose of cost containment. 


38973 


Experimental motion behavior of submerged fuel 
racks. Ellingson, F.J. (Tool & Die, Pittsburgh, PA (USA)); Wachter, 
W.; Moscardini, R.L. Transactions of the American Nuclear Society 
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(USA), 60: 117 (1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The design of submerged nuclear storage racks for light water 
reactor nuclear fuel has undergone a change from fixed position to 
a free-standing arrangement. Seismic analysis of the motion of the 
free-standing racks requires three-dimensional computer modeling 
that uses past studies of hydrodynamic mass and hydraulic 
coupling for rigid flat plates. This paper describes the results of ex- 
periments that show a reduced value for hydrodynamic mass and 
coupling forces when flexible elements are involved. To support 
this work, experiments were run with two full-scale welded box 
sections submerged in a water tank. The preliminary results indi- 
cate reduction in hydrodynamic mass due to box wall flexibility, a 
lack of impacting of box wall to box wall over the entire frequency 
range, and large hydrodynamic coupling forces under all test con- 
ditions. It is hypothesized that the coupling forces are sufficiently 
strong to prevent rotational motion of one rack when surrounded 
by adjacent racks. 


38974 Shippingport station decommissioning project - a 
summary report. Schreiber, J.J.; Crimi, F.P. Transactions of the 
American Nuclear Society (USA), 60: 145-147 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

The mission of this project was to decommission the 
government-owned portion of the Shippingport atomic power plant 
and thereby (1) demonstrate safe and cost-effective dismantlement 
of a large full-scale commercial nuclear plant, (2) optimize the num- 
ber of subcontractors to expand technology base and experience, 
and (3) provide a technology transfer program (adequate records) 
for future decommissioning projects and industry standards. The 
technical baseline for the project's decommissioning plant required 
that (1) all government-owned structures be removed to 3 ft below 
grade, (2) all radwaste be removed from the site and buried at 
Hanford, and (3) the reactor pressure vessel/neutron shield tank 
(RPV/NST) be removed as a single unit, and (4) the site be 
released to the owner, Duquesne Light Company (DLC), for unre- 
stricted use. The objectives of the project were accomplished with 
completion of the mission within the established technical baseline 
under cost and ahead of schedule. Some conclusions drawn are 
that with proper planning and prompt funding, the technology, 
equipment, and skills exist, as regularly demonstrated in nuclear 
power plant outages, to decontaminate and decommission any size 
power plant without the expenditure of huge sums of money or 
overly extended application of labor or effort. Benefits were derived 
at Shippingport Station Decommissioning Project. 


38975 A hypothesis generation model of initiating events 
for nuclear power plant operators. Sawhney, R.S. (Univ. of Ten- 
nessee, Knoxville (USA)); Dodds, H.L.; Schryver, J.C.; Knee, H.E. 
Transactions of the American Nuclear Society (USA), 60: 179 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The goal of existing alarm-filtering models is to provide the oper- 
ator with the most accurate assessment of patterns of annunciated 
alarms. Some models are based on event-tree analysis, such as 
DuPont's Diagnosis of Multiple Alarms. Other models focus on 
improving hypothesis generation by deemphasizing alarms not rel- 
evant to the current plant scenario. Many such models utilize the 
alarm filtering system as a basis of dynamic prioritization. The 
Lisp-based alarm analysis model presented in this paper was de- 
veloped for the Advanced Controls Program at Oak Ridge National 
Laboratory to dynamically prioritize hypotheses via an AFS by 
incorporating an unannunciated alarm analysis with other plant- 
based concepts. The objective of this effort is to develop an alarm 
analysis model that would allow greater flexibility and more accu- 
rate hypothesis generation than the prototype fault diagnosis model 
utilized in the Integrated Reactor Operator/System (INTEROPS) 
model. INTEROPS is a time-based predictive model of the nuclear 
power plant operator, which utilizes alarm information in a manner 
similar to the human operator. This is achieved by recoding the 
knowledge base from the personal computer-based expert system 





shell to a common Lisp structure, providing the ability to easily 
modify both the manner in which the knowledge is structured as 
well as the logic by which the program performs fault diagnosis. 


38976 An ex-control room human reliability model. 
Dougherty, E. (SAIC, Oak Ridge, TN (USA)). Transactions of the 
American Nuclear Society (USA), 60: 179-183 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

The individual plant examination (IPE) letter essentially freezes 
risk technology for efficiency’s sake, occasionally at the sacrifice of 
sufficient technical bases for risk management. One slighted area 
is human reliability analysis, where there are major areas still un- 
der development that may yield a dramatic impact on plant risk 
profiles. One is an adequate model for operator recovery actions 
that must be performed outside the control room. An Institute of 
Nuclear Power Operations study claims that 65% of human errors 
made during normal operations occur ex-control room. This ratio 
will unlikely decrease during off-normal or severe operations. This 
paper describes an ex-control room model and identifies some of 
the pitfalls in attempting to use it in a real plant analysis. 


38977 Preserving experience through expert systems. Je- 
linek, J.B. (GE, San Jose, CA (USA)); Weidman, S.H. Transactions 
of the American Nuclear Society (USA), 60: 184-185 (1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

Expert systems technology, one of the branches in the field of 
computerized artificial intelligence, has existed for >30 yr but only 
recently has been made available on commercially standard hard- 
ware and software platforms. An expert system can be defined as 
any method of encoding knowledge by representing that knowl- 
edge as a collection of facts or objects. Decisions are made by the 
expert program by obtaining data about the problem or situation 
and correlating encoded facts (knowledge) to the data until a con- 
clusion can be reached. Such conclusions can be relayed to the 
end user as expert advice. Realizing the potential of this technol- 
ogy, General Electric (GE) Nuclear Energy (GENE) has initiated a 
development program in expert systems applications; this technol- 
ogy offers the potential for packaging, distributing, and preserving 
nuclear experience in a software form. The paper discusses appli- 
cation fields, effective applications, and knowledge acquisition and 
knowledge verification. 


38978 Lessons learned from the Nuclear Regulatory 
Commission inspection program of emergency operating pro- 
cedures. Lapinsky, G.W. Jr.; Shankman, S.F.; Regan, W.H. Jr. 
Transactions of the American Nuclear Society (USA), 60: 185 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

The purpose of this paper is to inform the nuclear industry of the 
state of emergency operating procedures (EOPs) at the light water 
reactors that were inspected by the U.S. Nuclear Regulatory Com- 
mission (NRC) during 1988 and 1989 and to detail the lessons 
learned from these inspections. The inspections are conducted by 
a team of five to six professionals for 1 week on-site. These teams 
typically consist of senior operations inspectors, human factors 
specialists, reactor systems engineers, and certified licensed oper- 
ator examiners. Although the inspections included a distribution of 
plants very different in design, many of the problems manifested in 
the EOP programs were common to all groups. The great majority 
of EOP problems that were identified by the EOP inspections re- 
sulted from inadequate or incomplete implementation of EOP 
programs. Although the inspections focused on the EOPs 
themselves, the kinds of problems that were identified led to an ex- 
amination of the programmatic weaknesses that caused those 
problems and allowed them to go uncorrected. 


38979 Enhancing leadership at a nuclear power plant - a 
systematic approach. Jupiter, P. Transactions of the American 
Nuclear Society (USA), 60: 185-187 (1989). (CONF-891103—: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
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power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 


The increasing use of advanced technology, greater regulatory 
oversight, and critical public scrutiny create numerous pressures 
for leaders within nuclear power plant systems (NPPSs). These 
large, complex industrial installations have unusually high expecta- 
tions imposed for safety and efficiency of operation - without the 
luxury of trial-and-error learning. Industry leaders assert that en- 
hanced leadership and management can substantially improve the 
operating performance of a nuclear power plant. The need has 
been voiced within the nuclear industry for systematic and effective 
methods to address leadership and management issues. This pa- 
per presents a step-by-step model for enhancing leadership 
achievement within NPPS, which is defined as the combined struc- 
tural, equipment, and human elements involved in a piant’s 
operation. Within the model, key areas for which the leader is re- 
sponsible build upon each other in sequential order to form a solid 
strategic structure; teachable actions and skills form an ongoing cy- 
cle for leadership achievement. Through the model’s continued and 
appropriate functioning, a NPPS is likely to maintain its viability, 
productivity, and effectiveness for the full licensed term of a plant. 


38980 Operator response to incidents. Brinsfield, W.A. (TEN- 
ERA, San Jose, CA (USA)); Brown, R.G. Transactions of the 
American Nuclear Society (USA), 60: 198 (1989). (CONF- 
891103—: Winter meeting of the American Nuclear Society (ANS) 
and nuclear power and technology exhibit, San Francisco, CA 
(USA), 26-30 Nov 1989). 

For the last several years, the U.S. Nuclear Regulatory Commis- 
sion (NRC) has considered amending its regulations to require that 
applicants for a senior reactor operator (SRO) license possess a 
baccalaureate degree (BS) in engineering or related sciences. The 
NRC's assumption is that SROs will acquire engineering knowl- 
edge and analytical techniques that will improve their ability to 
direct the operators in responding to potential emergency situa- 
tions. To test this hypothesis, and to ascertain if this is the most 
effective means of improving accident response capability, a proba- 
bilistic risk perspective was used. This approach utilized published 
nuclear power plant probabilistic risk assessments (PRAs) to iden- 
tify accident sequences that are potentially significant public risk 
contributors. These sequences were systematically evaluated to 
identify aspects of operator response that might be enhanced by 
the attributes associated with a degree using operator action event 
trees (OAETs). This detailed examination provided another per- 
spective on opportunities for operational enhancement and 
potential alternative methods of improving operator response to ac- 
cidents. Accident sequences were chosen from the PRAs for 
boiling water reactors and pressurized water reactors. 


38981 Nuclear Regulatory Commission (NRC) regulatory 
activities on nuclear power plant maintenance. Dey, M. Trans- 
actions of the American Nuclear Society (USA), 60: 199 (1989). 
(CONF-891103-—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

On March 23, 1988, the U.S. Nuclear Regulatory Commission 
(NRC) issued a final policy statement on maintenance of nuclear 
power plants spelling out NRC’s expectations in maintenance. The 
results of investigations over many years in the NRC’s mainte- 


“nance and surveillance program led up to the policy statement. In 


the policy statement, NRC outlined the framework for rulemaking 
on maintenance. This paper presents the regulatory activities and 
the supporting research and analyses conducted for formulating a 
rule and the accompanying regulatory guide, which provides guid- 
ance for implementing the rule. 


38982 The human performance evaluation system at Vir- 
ginia Power. Smith, R.G. Ill. Transactions of the American Nuclear 
Society (USA), 59: 119-120 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

The safe operation of nuclear power plants requires high 
standards of performance, extensive training, and responsive man- 
agement. Despite a utility’s best efforts, inappropriate human 
actions do occur. Although such inappropriate actions will occur, it 
is believed that such actions can be minimized and managed. The 
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Federal Aviation Administration has a successful program adminis- 
tered by the National Aeronautics and Space Administration. This 
program is called the Aviation Safety Reporting System (ASRS). 
Established in 1975, it is anonymous and nonpunitive. A trial pro- 
gram for several utilities was developed by the Institute of Nuclear 
Power Operations which used a concept similar to the ASRS re- 
porting process. Based on valuable lessons learned by Virginia 
Power during the pilot program, an effort was made in 1986 to for- 
malize the Human Performance Evaluation System (HPES) to 
establish an ongoing problem-solving system for evaluating human 
performance. Currently, 34 domestic utilities and 3 international util- 
ities voluntarily participate in the implementation of the HPES. Each 
participating utility has selected and trained personnel to evaluate 
events involving human error and provide corrective action recom- 
mendations to prevent recurrence. It is believed that the use of the 
HPES can lead to improved safety and operation availability. 


38983 The quality of computerized alarm processing under- 
lies operating quality. Leckner, J.M. Transactions of the American 
Nuclear Society (USA), 59: 128-129 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

This paper describes two approaches to the processing of data 
transmitted by alarms. The two studies developed in specific con- 
texts propose analysis, based on different situations, of the manner 
in which alarms are processed by nuclear power plant operating 
staff. The first deals with operator activity based on a simulator 
used for validation of a computerized control room, while the other 
concerns operator action in an event-oriented control room. Analy- 
sis of these two approaches shows that whatever man/machine 
interface is being used, response effectiveness is determined by 
the quality of alarm processing. 


38984 Limitations in simulator time-based human reliability 
analysis methods. Wreathall, J. Transactions of the American Nu- 
clear Society (USA), 60: 183-184 (1989). (CONF-891103-: Winter 
meeting of the American Nuclear Society (ANS) and nuclear power 
and technology exhibit, San Francisco, CA (USA), 26-30 Nov 
1989). 

Developments in human reliability analysis (HRA) methods have 
evolved slowly. Current methods are little changed from those of 
almost a decade ago, particularly in the use of time-reliability rela- 
tionships. While these methods were suitable as an interim step, 
the time (and the need) has come to specify the next evolution of 
HRA methods. As with any performance-oriented data source, 
power plant simulator data have no direct connection to HRA mod- 
els. Errors reported in data are normal deficiencies observed in 
human performance; failures are events modeled in probabilistic 
risk assessments (PRAs). Not all errors cause failures; not all fail- 
ures are caused by errors. Second, the times at which actions are 
taken provide no measure of the likelihood of failures to act cor- 
rectly within an accident scenario. Inferences can be made about 
human reliability, but they must be made with great care. Specific 
limitations are discussed. Simulator performance data are useful in 
providing qualitative evidence of the variety of error types and their 
potential influences on operating systems. More work is required to 
combine recent developments in the psychology of error with the 
qualitative data collected at stimulators. Until data become openly 
available, however, such an advance will not be practical. 


38985 Risk perception among nuclear power plant employ- 
ees. Fields, C.D. Transactions of the American Nuclear Society 
(USA), 60: 195-196 (1989). (CONF-891103-: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
Radiation protection training and general employee training 
within the nuclear industry are designed to reduce workers’ con- 
cerns about radiation and to develop skills that will protect against 
unwarranted exposures. Inaccurate perceptions about radiation by 
workers can cause a lack of adequate concern or exaggerated 
fears, which in turn can result in unnecessary radiation exposure to 
the worker or co-workers. The purpose of the study is threefold: 
(a) to identify health and safety concerns among nuclear power 
plant employees, (b) to discover variables that influence the per- 
ception of risk among employees, and (c) to ascertain if attitudes 
of the family, community, and the media affect workers’ perception 
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of risk. Workers identified five areas of concern: shift work, radia- 
tion, industrial safety, stress, and sabotage. 


38986 Can the human error concept be transcended?. Llory, 
M.; Larchier-Boulanger, J. Transactions of the American Nuclear 
Society (USA), 60: 196-198 (1989). (CONF-891103—: Winter meet- 
ing of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
For risk analysts and human factors specialists, the analysis of 
human errors has become a major objective. The occurrence of 
very serious, though extremely rare, accidents in the industrial and 
transportation sectors and the recurrence of minor incidents with 
no critical effect on the systems seem to nourish the technical 
community's concern and to reinforce the tendency to focus on hu- 
man error. A vision of human factors that focuses too much on 
individual human error and the corresponding cause analyses is 
overmechanistic. It ignores dynamically interacting multicausal fac- 
tors that may result in serious incidents or even accidents. Any 
attempt to retracing these incidents or accidents a posteriori most 
often involves preconceptions and implicit hypotheses, the most 
typical being the knowledge of the incident or accident itself. 


38987 Prism sodium-cooled reactor design and perfor- 
mance. Kwant, W. (GE, San Jose, CA (USA)); Magee, P.M.; Patel, 
M.R. Transactions of the American Nuclear Society (USA), 59: 
204 (1989). (CONF-890604—: Annual meeting of the American Nu- 
clear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Power Reactor inherently Safe Module (PRISM) program is 
being conducted at General Electric (GE) under U.S. Department 
of Energy sponsorship to develop a conceptual design for an 
advanced sodium-cooled liquid-metal reactor plant. The PRISM de- 
sign emphasizes inherent safety, modular construction, and factory 
fabrication. A PRISM power plant includes a number of reactor 
modules, which will be fabricated in a factory and shipped by what- 
ever combination of barge, rail, and road transport that is most 
economical for a particular site. The target commercial PRISM 
plant utilizes nine reactor modules arranged in three identical 465- 
MW(electric) power blocks for an overall plant net electrical rating 
of 1395 MW(electric). Each power block has three identical reactor 
modules, each with its own steam generator, that jointly supply sat- 
urated steam to a single turbine generator. The PRISM'’s features 
of fewer and simpler safety systems, seismic isolation, passive de- 
cay heat removal, inherent reactivity control, and generous margins 
from structural and fuel damage limits during potential accident sit- 
uations will result in significant gains in public safety and protection 
of the owner's investment. The use of standardized modular con- 
Struction and extensive factory fabrication is resulting in a plant 
design that is economically competitive against projected coal 
plants and other nuclear design approaches. 


38988 The design goals and significant features of the safe 
integral reactor. Bradbury, R.B.; Longo, J.; Strong, R.; Hayns, M. 
Transactions of the American Nuclear Society (USA), 59: 204-205 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The safe integral reactor (SIR) concept has been developed 
jointly by Combustion Engineering, Inc. (C-E), Rolls-Royce and As- 
sociates Limited, Stone & Webster Engineering Corporation, and 
the United Kingdom Atomic Energy Authority. The design is a 
passive light water reactor (LWR) and is responsive to the U.S. De- 
partment of Energy's program for the development of a simplified 
passive advanced LWR (ALWR) plant. It is also intended to meet 
future requirements for small, safe LWRs in the United Kingdom. 
The basis for the concept is a unitized nuclear steam supply sys- 
tem (NSSS) coupled with a reliable, easy-to-operate-and-maintain 
balance of plant. From this basis, a reference design described 
herein, has been developed to meet the Electric Power Research 
Institute’s ALWR passive plant program objectives in an economi- 
cally viable manner. 


38989 Design and testing of a thermal liquid level sensor. 
Levin, A.E.; Schneider, A.; Ip, B.; Harris, J.D. Transactions of the 
American Nuclear Society (USA), 59: 205-206 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 





During a reactor accident involving loss of coolant inventory, it is 
important to know the liquid level inside the reactor. Several tech- 
niques are available to accomplish this type of measurement, 
including pressure sensors, floats, and acoustic devices. Another 
technique involves the use of a directly or indirectly heated thermo- 
couple to determine changes in the heat transfer coefficient on the 
outer surface of a level probe, such as would occur when a drop in 
liquid level exposes the probe to a gaseous environment. This pa- 
per presents the design and data from the testing of a thermal liquid 
level sensor, using an indirectly heated thermocouple. The probe 
has been specifically designed for use in the heavy-water-cooled 
and -moderated reactors at the Savannah River Plant (SRP). 


38990 Service water system failures and degradations. Lam, 
P.; Leeds, E. Transactions of the American Nuclear Society (USA), 
59: 206-207 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Office for Analysis and Evaluation of Operational Data 
(AEOD) of the U.S. Nuclear Regulatory Commission (NRC) has 
completed a comprehensive review and evaluation of service water 
system failures and degradations observed in operating events in 
light water reactors from 1980 to 1987. The review and evaluation 
focused on the identification of causes of system failures and 
degradations, the adequacy of corrective actions implemented and 
planned, and the safety significance of the operating events. The 
results of this review and evaluation indicate that service water 
system failures and degradations have significant safety implica- 
tions. These system failures and degradations are attributable to a 
great variety of causes and have adverse impact on a large num- 
ber of safety-related systems and components that are required to 
mitigate reactor accidents. Specifically, the causes of failures and 
degradations include various fouling mechanisms (sediment depo- 
sition, biofouling, corrosion and erosion, pipe coating failure, 
calcium carbonate, foreign material and debris intrusion); single 
failures and other design deficiencies; flooding; multiple equipment 
failures; personnel and procedural errors; and seismic deficiencies. 
Systems and components adversely impacted by a service water 
system failure or degradation include the component cooling water 
system, emergency diesel generators, emergency core-cooling sys- 
tem pumps and heat exchangers, the residual heat removal 
system, containment spray and fan coolers, control room chillers, 
and reactor building cooling units. 


38991 Individual plant examinations - a NUMARC [Nuclear 
Management and Resource Council] perspective. Rasin, W.H. 
Transactions of the American Nuclear Society (USA), 59: 208 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The U.S. nuclear industry is working to more fully benefit from 
knowledge gained over the past 15 years through efforts coordi- 
nated by the Nuclear Management and Resources Council 
(NUMARC). Approximately 1 yr ago the NUMARC Severe-Accident 
Working Group was organized and is comprised of executives of 
14 utilities and reactor suppliers as well as representatives from 
the Electric Power Research Institute and the Institute for Nuclear 
Power Operations. After the issuance of the NRC Severe-Accident 
Policy Statement in August 1985, the industry developed a set of 
methodologies through the industry degraded core rulemaking (ID- 
COR) program for individual utility use for the performance of 
individual plant examinations. These methodologies were submitted 
to the NRC along with reference plant demonstration applications 
of the methodologies in December 1988 and accepted, with certain 
qualifications and enhancements, their use for individual plant 
examinations. The IDCOR individual plant evaluation (IPE) method- 
ologies were developed from and based on the solid foundation of 
probabilistic risk assessment technology. NUMARC activities with 
regard to implementation of individual plant examinations are 
outlined. The NUMARC encourages all utilities to pursue the per- 
formance of their individual plant examinations with diligence and 
in the spirit of further understanding and improving the safety of 
each and every nuclear power plant. 


38992 Important objectives for the performance of an indi- 
vidual plant evaluation. Hill, P.R. Transactions of the American 
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Nuclear Society (USA), 59: 208-210 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The Pennsylvania Power & Light Company (PP&L) operates the 
Susquehanna Steam Electric Station, a two-unit 1050-MW(electric) 
boiling water reactor (BWR) 4, Mark Ii plant. Unit 1 has been in op- 
eration since 1982 and Unit 2 since 1984. The PP&L views on 
probabilistic risk assessment (PRA) have been shaped by early in- 
house experience during the period 1981 to 1985 in deterministic 
studies of station black-out and anticipated transient without scram 
(ATWS) and a conventional level 3 PRA for Susquehanna per- 
formed by a contractor. In the performance of studies of station 
black-out and ATWS, the objective was to assure that procedures 
would utilize all of the plant's capabilities to avoid or minimize dam- 
age regardiess of the extent of additional equipment failures 
accompanying or resulting from these initiators. It was found that 
when the emergency operating procedures (EOPs) were properly 
structured to accommodate the potential for additional equipment 
failures, damage to the plant could be avoided or greatly reduced 
in severity below what could be expected in the absence of opti- 
mized procedures (even for very severely degraded conditions of 
the plant). Accomplishment of such an improvement required that 
the modifications be incorporated into the EOPs explicitly and that 
operators be trained in their use. In the formulation of the oe 
hanna EOPs and the associated program of operator training, it 
was attempted to assure that the optimized procedures and associ- 
ated training would be in place and effective. 


38993 Niagara Mohawk Power Corporation perspective on 
individual plant examination. Cushman, R.A. Transactions of the 
American Nuclear Society (USA), 59: 210-211 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Niagara Mohawk Power Corporation operates two boiling water 
reactors (BWRs), Nine Mile Point 1 (NMP1) and Nine Mile Point 2 
(NMP2) at a site on Lake Ontario 9 miles east of Oswego, New 
York, 45 miles northwest of its corporate headquarters in Syracuse. 
The NMP1, which began commercial operation in 1969, is a 610- 
MW(electric) BWR2 with a Mark | containment. The NMP2 is a 
1080-MW(electric) BWR5 with a Mark !i containment; it began 
commercial operation in 1988. The two plants differ considerably 
(e.g., NMP1 has an isolation condenser, NMP2 a reactor core iso- 
lation system); one thing they have in common is the requirement 
to conduct an individual plant examination during the next 3 yr. 
The Niagara Mohawk Power Corporation has not (at the time of 
the preparation of this paper) determined the approach to be used 
in the IPE for NMP1 and NMP2. There is a realization of the desir- 
ability of performing much of the effort in-house. A significant part 
of the IPE involves collection of data on the plant of the type found 
in the IPEM systems notebooks; compiling these data would be the 
responsibility of system engineers, a concept being implemented 
currently. Even with the IPE largely carried out by employees, how- 
ever, there will be a need for the use of consultants. These 
consultants would be used to review the plan for conducting the 
IPE, to review progress and recommend improvements, and to 
check the independent in-house review. 


38994 Integrating individual plant evaluations in the overall 
management of safety. Harris, R.T. Transactions of the American 
Nuclear Society (USA), 59: 211 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

The requirements in the U.S. Nuclear Regulatory Commission 
(NRC) Generic Letter on individual plant evaluation (IPE) are con- 
ceptually quite simple, i.e., identify any plant-specific vulnerabilities 
to severe accidents.... This effort combined with action on any find- 
ings requiring change will bring full closure to the Severe Accident 
Policy Statement. The exact work scope to perform the required 
examination is complex and not fully understood at the time of this 
writing. The perspective of Northeast utilities (NU) is that this effort 
is a prudent undertaking to verify that no high-risk accident se- 
quences exist (i.e., outliners) and to provide a basis in part, for 
accident management activities. Changes will only be required 
where regulations are not met, or they are cost-effective. The 
Generic Letter does not impose significant new work on NU since 
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we had already committed to similar analysis as part of our overall 
living probability risk assessment (PRA) program. The initial chal- 
lenge in responding to the IPE Letter is one of revising schedules, 
understanding any technical subtleties in requirements, and assur- 
ing that the IPE effort is effectively integrated in NU's overall 
management of nuclear safety. Individual plant evaluation offers an 
opportunity for NRC and licensees to better utilize the two comple- 
mentary approaches to assess whether safety objectives are 
satisfied, namely, deterministic and probabilistic. 


38995 [Early experience with individual plant evaluations at 
Davis-Besse. Darby, J.L.; Deng, S.F.; Flaherty, M.D. Transactions 
of the American Nuclear Society (USA), 59: 211 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

A level 1 probability risk assessment (PRA), including internal 
floods, is being completed for Toledo Edison's Davis-Besse plant. 
This effort will be finished by December 1989. A combination of 
in-house and contractor support has been used in this study. Con- 
tractor support focused on transfer of methodology and review of 
results, while in-house support focused on applications of the 
methodology. The PRA will form the basis for performing an indi- 
vidual plant examination (IPE) at Davis-Besse. The goals of the 
IPE must be clearly established before the program is instituted. If 
the IPE results are to be used for more than meeting the minimum 
U.S. Nuclear Regulatory Commission requirements, then the com- 
plexity of the program increases. For example, use of the IPE 
results to support changes to technical specifications or emergency 
operation procedures mandates a more sophisticated approach. 
Toledo Edison is evaluating how to extend the level 1 PRA to fulfill 
IPE requirements. Containment analysis is less familiar to in-house 
staff than is analysis of core cooling systems; contractor support 
will be required to understand the methods to analyze containment 
performance and to properly consider uncertainties. An ultimate 
containment failure analysis is a prerequisite for completing the 
IPE. Also, the containment analysis must be integrated with, not 
merely appended to, the core damage analysis. 


38996 Sensitivity of Savannah River Plant loss of coolant 
accident power limit to break size and location. White, A.M.; 
Pevey, R.E.; Smith, F.G. Transactions of the American Nuclear So- 
ciety (USA), 59: 212-213 (1989). (CONF-890604~-: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

Savannah River Plant reactors are low-pressure, heavy-water re- 
actors with six external process water loops that drive the coolant 
into an upper plenum and then downward through the assemblies. 
Assembly loss-of-coolant accident power limits are currently set in 
these reactors to prevent Ledinegg flow instability (Fl) in any as- 
sembly flow channel. This might occur due to the power-flow 
mismatch during the first 2 s of the transient, i.e., the flow drops 
faster than the power. This study determined the sensitivity of the 
power limit to the postulated break area and location. The transient 
reactor analysis code (TRAC) was used to compute steady-state 
and transient system flows and pressures. The FLOWTRAN code, 
which employs one-dimensional hydraulics and two- or three- 
dimensional heat transfer, used the driving pressures generated by 
TRAC to compute assembly thermal-hydraulic conditions. The 
FLOWTRAN also iterates on assembly power to determine the 
minimum assembly power for which the onset of nucleate boiling 
(ONB) is predicted. Experimental data were then used to convert 
from ONB to Fl. The ONB criterion was recently replaced with an 
onset-of-significant-voiding criterion since it is a more accurate pre- 
dictor of flow instability. 


38997 Comparisons of critical heat flux correlations with 
bundle flows. Bianchat, T.; Hassan, Y. Transactions of the Ameri- 
can Nuclear Society (USA), 59: 213-215 (1989). (CONF-890604—: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 

The critical heat flux (CHF) has been the subject of research in 
the field of boiling heat transfer by nuclear engineers for many 
decades. The objective of this study is to predict the behavior of 
the secondary side of the once-through steam generator (OTSG) 
using the RELAP5/MOD2 computer code and, in particular, to ob- 
tain a better prediction of CHF in bundles. 
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38998 Mixing analysis due to high-pressure injection in the 
cold leg and downcomer of a pressurized water reactor. 
Anand, G. (Texas A & M Univ., College Station (USA)); Hassan, 
Y.A. Transactions of the American Nuclear Society (USA), 59: 
215-218 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

A steady-state analysis of the thermal mixing due to a high- 
pressure injection in the cold leg of a pressurized water reactor 
(PWR) is performed. FIDAP, a computer code using the finite 
element method (FEM) of analysis, is utilized to perform this multi- 
dimensional study. The results are compared with experimental 
data, acquired from the Electric Power Research Institute’s thermal 
mixing test facility. 


38999 PARET/ANL and RELAPS/MOD2 benchmarking com- 
parison with the Spert-IlV test data. Kim, S.S.; McKibben, J.C. 
Transactions of the American Nuclear Society (USA), 59: 218-219 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Results of PARET/ANL and RELAPS5/MOD2 computations on 
one of the Spert-lV tests are compared to select the code that best 
predicts the peak power and fuel plate temperature resulting from 
reactivity-induced transients for use in the University of Missouri 
Research Reactor (MURR) upgrade safety-related analysis. The 
D-12/25 core of the Spert-lV tests was selected for comparison be- 
cause the test was performed under forced coolant circulation in a 
low-pressure and low-temperature environment, and this test used 
plate-type fuel as does MURR. The square-shaped D-12/25 core 
consisted of a 5 x 5 array of 20 fuel assemblies, 4 control rod as- 
semblies, and 1 transient rod assembly. Control of the reactor was 
accomplished by the use of four boror/aluminum control rods, and 
the power excursion was initiated by a step reactivity addition es- 
tablished by ejecting the poison section of the transient rod from 
the core. 


39000 Smali-break loss of coolant accident analysis of a nu- 
clear power plant. Salim, P. (Texas A & M Univ., College Station 
(USA)); Hassan, Y.A. Transactions of the American Nuclear Society 
(USA), 59: 220-222 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
The postulated small-break loss-of-coolant accident (SBLOCA) 
occurs as a consequence of the rupture of the reactor primary flow 
path, and it poses a threat to the safety of nuclear power plants. 
Many methods have been developed over the years to study the 
system response under such a situation, and one of the methods 
is to perform the simulations on quantified system computer codes. 
The prior information obtained from such analyses becomes of 
paramount importance in designing, operating, and licensing a nu- 
clear power system. The purpose of this study is to develop a 
RELAPS/MOD2 model for a nuclear power plant, achieve the 
steady state, and to conduct a small-break loss-of-coolant analysis. 


39001 Response to severe-accident policy statement: Boll- 
ing water reactor containment vulnerability assessment. 
Gabor, J.R.; Burns, E.T.; Mairs, T.P. Transactions of the American 
Nuclear Society (USA), 59: 223-225 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The U.S. Nuclear Regulatory Commission (NRC's) Severe- 
Accident Policy Statement, Safety Goal Policy Statement, 
Individual Plant Examination (IPE) Generic Letter, and Containment 
Performance Improvement (CPI) Program seek to characterize 
adequate containment performance. This paper describes a frame- 
work (developed through the cooperation of a number of utilities) 
within which the following can be accomplished: questions regard- 
ing plant-specific containment performance can be addressed; the 
impact of proposed plant modifications can be investigated and the 
results communicated to the NRC. The NRC is currently assessing 
the performance of all containment types under postulated severe- 
accident conditions. Issues have been raised by the NRC regarding 
containment performance because it is a final barrier protecting the 
public against the release of radionuclides under sever-accident 
conditions. In addition, there are several arenas where additional 
related issues may be raised, e.g., NUREG-1150 (final issue), IPE 
reviews by the NRC staff, recommended accident management 
strategies, accident management proposed generic letter, and the 





NRC generic evaluation of boiling water reactor. This paper 
presents the methodology developed in cooperation with a number 
of utilities to respond to the NRC initiatives requiring a plant-specific 
containment performance evaluation as part of the IPE process. 


39002 Comparison of the MAAP [modular accident analysis 
program] auxiliary buliding model with Containment Systems 
Test Facility experiments. Malinovic, B.; Plys, M.G.; Hawley, J.T. 
Transactions of the American Nuclear Society (USA), 59: 227-229 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The modular accident analysis program (MAAP) 3.0B auxiliary 
building model has been used to simulate the Containment Sys- 
tems Test Facility (CSTF) experiments carried out at the Hanford 
Engineering Development Laboratory. The MAAP 3.0B auxiliary 
building model was developed to calculate thermal-hydraulic re- 
sponse of multicompartment building, given a source flow rate into 
one of the compartments. The model predicts gas and water flow 
rates between compartments, compartment pressure and tempera- 
ture, and compartment gas concentration during postulated 
severe-accident conditions. The CSTF experiments modeled hydro- 
gen mixing in pressurized water reactor containment compartments. 
The test facility was a vessel with a test compartment inside the fa- 
cility to represent the lower compartment of an ice condenser plant. 
Gas flow paths into and out of the test compartment simulated the 
flow paths in an ice condenser plant. A heliur/steam mixture was 
injected into the test compartment to simulate hydrogen release 
from a small pipe break or pressurizer relief tank rupture. Helium 
concentration and gas temperature were then recorded in the test 
compartment. The CSTF geometry and source flow rate were input 
to the auxiliary building model, and the code was run to predict the 
test compartment helium concentration and gas temperature. Code 
results were then compared with CSTF test data. 


39003 Safety analyses and evaluations for an increased re- 
fueling boron concentration. Harrell, J.R. Transactions of the 
American Nuclear Society (USA), 59: 232-233 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Virginia Power has recently completed the requisite safety analy- 
ses and evaluations to support an increase in the refueling boron 
concentration from 2000 to 2300 ppm at its two Surry nuclear 
units. It is expected that the applicable technical specifications will 
be amended in mid-1989 following U.S. Nuclear Regulatory Com- 
mission review and approval of the technical specifications change 
package. The primary benefit of the proposed technical specifica- 
tions changes is an increased cycle length made possible by 
increased reactivity hold-down at beginning of life (BOL). By using 
boron rather than bumable poison (BP) rods to compensate for the 
additional reactivity requirements of an uprated core power, the re- 
activity deficit at end of life due to the displacement of moderator 
by the BP and due to the negative reactivity of the BP rods them- 
selves is avoided. The increased boron concentration permits more 
effective use of BP rods for control of the local power distribution. 
A rigorous evaluation of the impact of an increased refueling boron 
concentration on current safety limits would include, but is not 
limited to, an examination of the following: (1) non-loss-of-coolant- 
accident (LOCA) final safety analysis report (FSAR) transient 
analyses, (2) LOCA analysis, (3) containment analysis, (4) environ- 
mental qualification of equipment within containment, (5) primary 
coolant chemistry, and (6) measurement and calculational uncer- 
tainties. 


39004 _—Increase of technical specification containment oper- 
ating temperature. Matras, M.G. Transactions of the American 
Nuclear Society (USA), 59: 233 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

Virginia Power has experienced some difficulty in operating be- 
low the technical specification maximum allowable containment 
temperature at the North Anna power station during the hottest 
part of the summer season. This is primarily due to the high ser- 
vice water temperature that was used to cool the containment. 
Other reasons cited for the high containment temperature are inad- 
equate insulation around the primary system piping and inadequate 
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air flow paths within the containment. In order to elevate the cur- 
rent limit of the North Anna containment operating temperature, a 
comprehensive containment analysis needs to be performed. Some 
of the major goals that were obtained in this evaluation include the 
following: (1) initial operating temperature was higher; (2) service 
water temperature was higher; (3) containment peak pressure de- 
sign limit was satisfied; (4) containment peak temperature was 
lowered; (5) net positive suction head requirements were satisfied; 
(6) containment depressurization time was shortened; and (7) sub- 
atmospheric peak pressure satisfied. The results of this work have 
shown that the technical specification containment temperature can 
be increased to provide operation during the hottest summer 
months with minimum impact on plant equipment. 


39005 The advanced LOFTRAN code for the generation of 
safety analysis margins. Risher, D.H.; Butler, J.C.; Fittante, R.L.; 
Chao, Y.A. Transactions of the American Nuclear Society (USA), 
59: 236-237 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Safety analysis methods used in the analysis of types of acci- 
dent found in safety analysis reports typically employ a very 
conservative, bounding approach. Conservative directions of analy- 
sis assumptions are determined based on the accident limit that is 
under investigation, such as departure from nucleate boiling ratio 
(DNBR) or peak local power. Events are analyzed with most or all 
of the important parameters pessimistically assumed to be simulta- 
neously at the worst possible value, even if physical processes 
preclude this from occurring. Thus, although the transient may in- 
deed be bounding, the results may be overly conservative and not 
indicative of the true margin available to the limit. In view of the in- 
creased utility attention to plant performance optimization, there is 
an ever-increasing need for the identification and quantification of 
analysis-related margins. Efforts toward this end have already been 
very successful for loss-of-coolant-accident (LOCA) analyses. The 
purpose of this paper is to present an overview of recent Westing- 
house efforts to develop an enhanced non-LOCA transient analysis 
computer code suitable for quantifying available margins for en- 
hanced plant performance. This margin, if properly utilized, can 
provide significant economic and performance benefits. 


39006 Reducing boiling water reactor scram frequency. 
Grace, D.N.; Hill, R.A. Transactions of the American Nuclear Soci- 
ety (USA), 59: 239-240 (1989). (CONF-890604—: Annual meeting 
of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The boiling water reactor Owners’ Group (BWROG) is attempting 
to learn from the past through the efforts of its Scram Frequency 
Reduction Committee (SFRC), which is using root cause analysis, 
scram data studies, and utility information exchange. In 1985, the 
Nuclear Management & Resources Council established an initiative 
that commits each U.S. nuclear utilities to adopt policies and prac- 
tices designed to reduce the frequency of unplanned reactor 
scrams. To comply with this initiative, the BWROG chartered the 
SFRC to help utilities reduce scrams through operational informa- 
tion exchange meetings. In 1986, this charter was expanded to 
include systems design studies and plant maintenance information 
exchange tasks and workshops. 


39007 Westinghouse owner’s group trip reduction accom- 
plishments. Meyer, C.E.; Maguire, H.T. Jr. Transactions of the 
American Nuclear Society (USA), 59: 241-242 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The Westinghouse Owners’ Group (WOG) Trip Reduction and 
Assessment Program (TRAP) was established in 1985 to respond 
to the original Nuclear Management and Resources Council (NU- 
MARC) initiative on trip reduction. A dedicated working group 
comprised of WOG members began to actively pursue the objec- 
tive of developing generic approaches to reduce the frequency of 
reactor trips. The interest was in economic benefits, as well as 
plant reliability and safety. Trip reduction activities and WOG ac- 
complishments are described. 


39008 A yardstick for measuring nuclear power plant 
safety. Baxter, A.M.; Northup, T.E. Transactions of the American 
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Nuclear Society (USA), 59: 250-251 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

A simple quantitative measurement system is needed for the 
general public to understand the level of safety being provided by 
existing nuclear power plants in their area. They also need such a 
system to understand what kind of new advanced power plant is 
best, should any be proposed for their area. For new advanced 
plant, the U.S. Nuclear Regulatory Commission's Advanced Reac- 
tor Policy calls for additional safety margin to be provided between 
the current prescribed safety levels and the levels expected to be 
provided by any new design. This margin needs to be measurable 
in terms the public can understand. This paper selects a relative 
measurement system that incorporates heat and time. It is a mea- 
surement system based on the minimum time available before 
safety features, systems, or operators have to come into action to 
prevent fuel failure and fission product release due to overheating. 
It is a reference to the time available to do something. This mini- 
mum time is called the time factor. The current operating reactor 
types examined include the light water reactors (LWRs) along with 
the Chernobyl type (RBMK), and high-temperature gas-cooled re- 
actors (HTGRs). Typical advanced reactor types examined include 
the advanced light water reactor (ALWR), the advanced liquid- 
metal reactor (ALMR), and the modular HTGR (MHTGR). Time 
factors range from fractions of hours to infinity. 


39009 Design basis documents: What they are and why 
they are necessary. Imbro, E.V.; Grimers, B.K. Transactions of 
the American Nuclear Society (USA), 59: 254-255 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The U.S. Nuclear regulatory Commission (NRC) has been con- 
ducting safety system functional inspections (SSFis) and safety 
system outage modification inspections (SSOMIs) since 1985. 
These inspections are somewhat different in approach. The SSFI is 
a system-oriented inspection as opposed to the SSOMI, which fo- 
cuses attention on plant modifications. Both examine design in 
detail. A common thread emerging from these inspections is the 
unavailability of design basis information to support the as- 
configured system design and proposed plant modifications. The 
development of system-specific and topical design basis summary 
documents can markedly improve the modification process by pro- 
viding a centralized access point for design basis information and a 
key to accessing the supporting design basis input, analyses, and 
output documents. The existence of these upper-tier design basis 
summary documents, however, is not a substitute for the support- 
ing design basis documents. Design basis documents that support 
the as-configured plant design must be controlled and be readily 
available for use and reference by the engineering staff. A suffi- 
cient design basis must be available to support planned plant 
modifications such that a credible design verification can be per- 
formed in accordance with the guidance in ANSI N45.2.11-1974. If 
an adequate calculation basis does not exist to quantify the design 
margins remaining following a proposed modification, design analy- 
ses should be performed or recreated as necessary to support the 
final as-configured design of the system being modified. 


39010 Development of a design configuration documentea- 
tion project. Bauman, D.N. Transactions of the American Nuclear 
Society (USA), 59: 255-257 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

The Arkansas Power & Light (AP&L) Design Configuration Docu- 
mentation (DCD) Project was initiated in late-1987 to improve the 
quality and retrievability of documentation, which describes the 
design requirements for Arkansas Nuclear One (ANO). AP&L rec- 
ognizes the significant potential for improvements in productivity 
and efficiency possible through better design documentation and 
an enhanced Configuration Management Program for ANO. The 
principal objectives of the DCD project, the general philosophy of 
the project, and activities required to develop the project are 
discussed. An action plan was developed that identifies specific ac- 
tivities to be initiated to address AP&L's needs as identified. This 
action plan defined distinct activities and identified and responsibili- 
ties, budgetary cost estimates, and projected schedules. Upon 
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completion of the action plan, the original objectives as identified 
will be accomplished. 


39011 Design basis reconstitution at Davis-Besse plant. 
Wilczynski, D.; Rupp, C. Transactions of the American Nuclear So- 
ciety (USA), 59: 257-259 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

This paper focuses on the work to reconstitute the design basis 
of the plant and to highlight the other tasks that support this effort 
within the overall Configuration Management Program (CMP) at 
Davis-Besse. The work described in this paper is just one element 
of a total effort to upgrade the technical capability of Davis-Besse. 
Topics discussed in this paper include program description and 
background, plant walkdowns/equipment data base, design basis 
documents/system descriptions, significant points on implementa- 
tion, and lessons learned. 


39012 Experience with the development of design basis 
documents at the South Texas Project. Rosen, S.L.; Ashton, 
D.H. Transactions of the American Nuclear Society (USA), 59: 
259-260 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

To meet the demands of safety system functional inspections 
(SSFls) and effectively maintain the design basis of operating 
nuclear units, the utility industry is seeing the benefits of consoli- 
dating design basis information by developing plant-specific design 
basis documents (DBDs). As part of the overall Configuration Man- 
agement Program at the South Texas Project (STP), the authors 
have a particular interest in developing DBDs since Houston Light- 
ing & Power Company (HL&P) assumed design control of STP, 
which consists of two four-loop Westinghouse 1250-MW<(electric) 
units with unique design features such as three trains of engi- 
neered safety features. The HL&P DBD program is the culmination 
of detailed reviews of other utility programs and careful evaluation 
of the needs and intended uses of DBDs. The purpose of this pa- 
per is to describe the major attributes of our DBD program and 
discuss the factors considered and decisions made in developing 
and implementing a program of this magnitude and importance. 


39013 Verifying that systems perform in accordance with 
their design bases. Reed, M.L.; Oszewski, J.J. Transactions of 
the American Nuclear Society (USA), 59: 261-262 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

This paper describes a project recently completed by Common- 
wealth Edison Company and Impell Corporation that dealt with two 
fundamental questions related to the design basis issue, namely: 
(1) What are the design basis functional requirements for a given 
system? (2) How do you verify that the system, in its current con- 
figuration, is capable of performing its design basis functional 
requirements? This safety system functional testing (SSFT) project 
was initiated in response to a question raised by the U.S. Nuclear 
Regulatory Commission during a safety system outage modification 
inspection of Dresden 3. The objective was to verify that plant 
modifications had not degraded the ability of a representative 
Dresden-3 safety system to perform its design basis functional 
requirements. This demonstration was based on normal system op- 
eration, plant surveillances, and actual system tests. 


39014 Design basis document open-item resolution and re- 
portability. Gambhir, S.K.; Livingston, B.R.; Purcell, J.J.; Erickson, 
E.A. Transactions of the American Nuclear Society (USA), 59: 
262-264 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In the process of reconstituting the design bases for older nu- 
clear power plants, information or references may not be available 
to fully define the design requirements or to document and verify 
the adequacy of the design. Also, information that is in conflict with 
other data is identified. The missing and conflicting information 
must be reconstituted in order to adequately document the design 
bases of the plant. For these operating facilities, the identification, 
tracking, and resolution of missing or conflicting information is very 
important when the reporting requirements stipulated by 10CFR21, 
10CFR50.72, and 10CFR50.73 are considered. Additionally, con- 
trolled documentation (calculations, drawings, etc.) used to develop 





the design basis documents may contain conflicting data. In some 
cases, conflicts between the as-built design and licensing or design 
basis requirements established in specific commitments to the U.S. 
Nuclear Regulatory Commission may be identified. Furthermore, 
concerns regarding the adequacy of safety-related systems or 
components to perform their required function may be identified 
that would warrant prompt action by the licensee. The approach 
discussed in this paper was used by Omaha Public Power District 
for the ongoing design basis reconstitution effort at the Fort Cal- 
houn nuclear plant. 


39015 Operation and maintenance requirements of system 
design bases. Banerjee, A.K.; Hanley, N.E. Transactions of the 
American Nuclear Society (USA), 59: 264 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

All system designs make assumptions about system operation 
testing, inspection, and maintenance. Existing industry codes and 
standards explicitly address design requirements of new systems, 
while issues related to system and plant reliability, life, design mar- 
gins, effects of service conditions, operation, maintenance, etc., 
usually are implicit. However, system/component design 
documents of existing power plants often address the code require- 
ments without considering the operation, maintenance, inspection, 
and testing (OMIT) requirements. The nuclear industry is expend- 
ing major efforts at most nuclear power plants to reassemble and/ 
or reconstitute system design bases. Stone & Webster Engineering 
Corporation (SWEC) recently addressed the OMIT requirements of 
system/component design as an integral part of a utility's preven- 
tive maintenance program. For each component, SWEC reviewed 
vendor recommendations, NPRDS data/industry experience, the 
existing maintenance program, component service conditions, and 
actual plant experience. A maintenance program that considers 
component service conditions and plant experience ensures a con- 
nection between maintenance and design basis. Root cause 
analysis of failure and engineering evaluation of service condition 
are part of the program. System/component OMIT requirements 


also are compared against system design, service condition, 
degradation mechanism, etc., through system/component life-cycle 
evaluation. 


39016 A computer-based calibration check of redundant in- 
strumentation at San Onofre. Bockhorst, R.M.; Quinn, E.L.; 
Wycoff, R. Transactions of the American Nuclear Society (USA), 
59: 267-268 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In recent years, the U.S. Nuclear Regulatory Commission has 
encouraged licensees to develop and request approval of test and 
surveillance practices that are adequately supported on a technical 
basis and that minimize risk to the public. This paper presents the 
application of a program at Southern California Edison’s San 
Onofre Nuclear Generating Station (SONGS) to reduce the calibra- 
tion requirements for instrumentation and to extend the associated 
surveillance intervals. Southern California Edison has sponsored 
the development of an on-line computer system to monitor the cali- 
bration of redundant instrumentation installed in SONGS 2&3. This 
system is called the redundant instrument monitoring system 
(RIMS). The RIMS collects data from the PMS and the critical 
functions monitoring systems for both units 2 and 3 at 10-min 
intervals. The average value for each redundant group is then cal- 
culated and the deviation of each parameter from the average is 
determined in terms of percent of span. Appropriate weighting fac- 
tors are utilized, based on individual instrument accuracies, to 
determine the average. A one-time bias is applied to the deviation 
of each instrument to an initial nominal value of zero for the devia- 
tion. The deviations are then trended over time to evaluate the 
calibration status of the instrumentation. The RIMS has been on- 
line monitoring the plant instrument channels since October 1988. 


39017 Safety review of Fast Flux Test Facility irradiation ex- 
periments. Van Keuren, J.C.; Stepnewski, D.D. Transactions of the 
American Nuclear Society (USA), 59: 201 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The U.S. Department of Energy facilities are required to operate 
within the boundaries established in a facility-specific final safety 
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analysis report (FSAR). The Fast Flux Test Facility (FFTF) is a 
400-MW(thermal) sodium-cooled reactor operated for the DOE by 
the Westinghouse Hanford Company (Westinghouse Hanford). The 
FFTF FSAR was based on a reference core loading that did not in- 
clude irradiation experiments. In order to permit the irradiation of 
experiments, special safety review procedures are required. This 
paper describes the safety review criteria and the procedures used 
for the safety evaluation of experiments and summarizes the re- 
sults to date. Over 100 experiments have been irradiated in the 
FFTF. Experiments have included advanced oxide, carbide, nitride, 
and metal fuel tests with a variety of different designs and cladding 
and duct materials. Nonfuel material tests and control rod experi- 
ments have also been irradiated. Documented, auditable, 
comprehensive safety evaluations have been performed for all ex- 
periments, confirming compliance with all safety limits. 


39018 Analysis of initial Power Burst Facility severe fuel 
damage tests using MELCOR. Madani, |.K. (Brookhaven National 
Lab., Upton, NY (USA)). Transactions of the American Nuclear So- 
ciety (USA), 59: 226-227 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

MELCOR is a fully integrated code that models the progression 
of severe accidents in light water reactors. It is being developed for 
the U.S. Nuclear Regulatory Commission (NRC) be Sandia Na- 
tional Laboratory and is designed to provide improved source term 
assessment capability in comparison with the currently used Source 
Term Code Package (STCP). Although the development work is 
ongoing, MELCOR can be used to analyze a variety of problems in 
both pressurized water reactors and boiling water reactors. Most of 
the validation efforts for MELCOR thus far have focused on experi- 
ments that involve ex-vessel phenomena. An area of major 
uncertainty in severe-accident assessment, and an area in which 
the current validation effort for MELCOR is weakest, relates to in- 
vessel phenomena. In particular, the heat-up, melting, relocation, 
and oxidation models in MELCOR need to be assessed. This would 
best be accomplished by comparing MELCOR calculated results of 
melt progression for an experiment to those of a more mechanistic 
code and STCP. The purpose of this paper is to describe a MEL- 
COR simulation of the POWER BURST Facility (PBF) Severe Fuel 
Damage (SFD) Scoping and 1-1 Tests and to compare results with 
predictions from STCP and NRC’s mechanistic code SCDAP. 


39019 Individual plant evaluation uses of MAAP [modular 
accident analysis program] 3.0B. Thomas, W.A.; Elicson, G.T. 
Transactions of the American Nuclear Society (USA), 59: 229-230 
{1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Modular Accident Analysis Program (MAAP) was developed 
by Fauske and Associates, Inc., for the Industry Degraded Core 
Rulemaking Program (IDCOR) as the industry tool for analysis of 
severe reactor accidents. The MAAP 3.0B is the most recent ver- 
sion of the program available for analysis of severe accidents in 
boiling water reactors (BWRs) and pressurized water reactors 
(PWRs). The MAAP is owned by all but a few U.S. utilities and is 
Officially maintained by the Electric Power Research Institute. The 
MAAP 3.0B contains models for primary system thermal hydraulics, 
core heatup, fission product release, aerosol and vapor transport, 
core debris behavior in containment, containment thermal-hydraulic 
response, and (for PWRs) secondary system behavior. The MAAP 
3.0B also contains models for plant systems such as feedwater, 
auxiliary feedwater, high- and low-head injection and spray sys- 
tems, residual heat removal heat exchangers, accumulators, fan 
coolers, and containment sprays. A notable feature of MAAP for 
IPE uses is its flexible system allowing arbitrary operator actions 
with these systems in order to simulate realistic accident se- 
quences, including the capability for recovery. 


39020 Operational testing of hydrogen ignitors under simu- 
lated severe accident conditions. Doyle, T.E.; Johnson, W.R.; 
Kelly, J.L. Transactions of the American Nuclear Society (USA), 
59: 230-231 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
Following a major reactor accident, hydrogen gas may be pro- 
duced by the reaction of fuel cladding and structural metals with 
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high-temperature steam and by the radiolytic decomposition of wa- 
ter. Uncontrolled ignition of this gas can have serious results if the 
hydrogen concentration in the containment is high enough to allow 
rapid deflagration or detonation. One method of maintaining a non- 
combustible atmosphere within containment involves the use of 
hydrogen ignitors to initiate the controlled burning of hydrogen at 
concentrations near the flammability limit, 4 vol%. Ignitors are sim- 
ply diesel engine glow plugs, which when operated, or fired, at 14 
V ac cause the hydrogen in their vicinity to burn. The objective of 
these experiments has been to determine what detrimental effects, 
if any, large doses of gamma radiation and simulated-accident 
atmospheric conditions would have on the ignitors. Of primary con- 
cern was the operating temperature of the glowing ignitor tip, which 
is required to be at least 927°C (1700 F) during firing. The effect 
of radiation exposure on the ac voltage transformers used in con- 
tainment to power the ignitors has also been investigated, where 
the degradation of electrical insulation and the voltage and current 
delivery capability of the transformers were of greatest interest. 


39021 Improving safety margins for control room habitabil- 
ity, through heating/ventilation/air conditioning modifications. 
Beach, D.R.; Fillingim, W.; Bell, G.; Eurich, R.G. Transactions of 
the American Nuclear Society (USA), 59: 235-236 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atianta, GA (USA), 4-8 Jun 1989). 

The Fort Calhoun power station began operation in September 
1973. Since that time, modifications to the plant have required the 
addition of a substantial number of electrical and contro! compo- 
nents in the control room, which has resulted in an increased heat 
load in this area. Additionally, NUREG-0737, Item IlI.D.3.4, im- 
posed requirements on the ventilating system related to protection 
of personnel from the effects of toxic and radioactive gas releases, 
which were not considered in the original design. Omaha Public 
Power District (OPPD) has recently undertaken a major modifica- 
tien to the Fort Calhoun station control room ventilating system to 
improve the safety margins for control room habitability. The goals 
of the modification were to achieve adequate cooling capacity with 
fully redundant equipment, improve habitability under accident con- 
ditions, and eliminate several potential problems related to steam 
line break and equipment qualification. Additionally, the scope of 
the project grew as design problems emerged. 


39022 Protection system modifications in Westinghouse 
pressurized water reactors to reduce the frequency of unnec- 
essary feedwater-related trips. Miranda, S.; Herrmann, T. 
Transactions of the American Nuclear Society (USA), 59: 243 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Westinghouse Owners’ Group (WOG) established its Trip 
Reduction and Assessment Program (TRAP) in June 1985 in re- 
sponse to a goal announced by the Nuclear Management and 
Resources Council (NUMARC-an industry oversight group) to 
achieve a significant reduction in unnecessary reactor trips. A re- 
view of operating experience between 1979 and 1985, at 
Westinghouse-supplied plants, revealed that the largest number of 
automatic reactor trips (~40%) was associated with the feedwater 
system. Therefore, the WOG TRAP sponsored several feasibility 
studies to identify and estimate possible sources of margin, which 
could be applied to reduce the frequency of unnecessary feedwa- 
ter system-related reactor trips. Two approaches were identified. 
The first approach automatically adjusts the allocation of instrument 
uncertainties in the low-low-level trip setpoint, while the second ap- 
proach effectively reduces the setpoint safety analysis limit (i.e., 
before uncertainties are added) at low-power levels. 


39023 The benefits of probabilistic risk assessment. Garrick, 
B.J. Transactions of the American Nuclear Society (USA), 59: 250 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

During the past 15 yr, probabilistic risk assessment (PRA) has 
been used to enable decision makers to prudently choose between 
alternatives for achieving safety. While the primary benefits of PRA 
application have been many lessons learned about contributors to 
nuclear plant risk, there have also been benefits in the form of 
lessons learned about how to do risk assessments. Examples have 
to do with data handling, plant and system modeling, capturing the 
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operator's perspective, controlling the scope, technology transfer, 
and achieving scrutability. There is still much room for improve- 
ment in all these and other areas. Still, the progress toward real 
time and continuous quantitative risk management has been ex- 
tremely encouraging. The key is to have patience and not expect 
the process to be automatic. 


39024 = Electricite de France standardized designs: Modifice- 
tions management. Pierrard, J. Transactions of the American 
Nuclear Society (USA), 59: 265-266 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

For the last 12 yr, from 1977 to the end of 1988, Electricite de 
France (EdF), the only electrical utility in France, has commis- 
sioned 48 pressurized water reactor nuclear units representing 
47,000 MW. The advantages of standardization are well known; 
Germany and the United States have already launched projects 
based on that principle. The standardization concept, however, 
should not be considered as a freezing of the design. In fact, due 
to several factors, a permanent evolution of the design is unavoid- 
able, and EdF has implemented numerous modifications on each 
of its units in order to improve the efficiency and reliability of the 
equipment and to increase its life duration. These modifications 
concern all the technical engineering and safety fields. Their cost 
range from thousands to millions of dollars. The paper explains the 
origin of the modifications and the problems encountered by EdF 
to oversee modifications not implemented simultaneously on differ- 
ent units of the same series. 


39025 Method of accounting for code safety valve setpoint 
drift in safety analyses. Rousseau, K.R.; Bergeron, P.A. Transac- 
tions of the American Nuclear Society (USA), 59: 268-269 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

In performing the safety analyses for transients that result in a 
challenge to the reactor coolant system (RCS) pressure boundary, 
the general acceptance criterion is that the peak RCS pressure not 
exceed the American Society of Mechanical Engineers limit of 
110% of the design pressure. Without crediting non-safety-grade 
pressure mitigating systems, protection from this limit is mainly pro- 
vided by the primary and secondary code safety valves. In theory, 
the combination of relief capacity and setpoints for these valves is 
designed to provide this protection. Generally, banks of valves are 
set at varying setpoints staggered by 15- to 20-psid increments to 
minimize the number of valves that would open by an overpressure 
challenge. In practice, however, when these valves are removed 
and tested (typically during a refueling outage), setpoints are 
sometimes found to have drifted by >50 psid. This drift should be 
accounted for during the performance of the safety analysis. This 
paper describes analyses performed by Yankee Atomic Electric 
Company (YAEC) to account for setpoint drift in safety valves from 
testing. The results of these analyses are used to define safety 
valve operability or acceptance criteria. 


39026 System 80 Plus: Benefits of spherical steel contain- 
ment. Flynn, E.P.; Schumacher, R.F.; Abrams, E.B.; Fox W.A. 
Transactions of the American Nuclear Society (USA), 59: 270-272 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Combustion Engineering, Inc. (C-E), is proceeding with the de- 
velopment and licensing of an advanced pressurized water reactor 
(PWR) called the System 80 Plus™ Standard Design in coopera- 
tion with the U.S. Department of Energy. The scope of the design 
has been expanded beyond the traditional nuclear steam supply 
system (NSSS) to include other systems important to safety, in- 
cluding the containment structure. System 80 Plus™ includes a 
spherical steel containment, which Duke Power Company is de- 
signing for C-E. This paper describes the benefits offered by this 
type of containment as part of the advanced light water reactor 
(ALWR) design being developed to meet the needs of utilities for 
reliable operations, effective maintenance, and construction econ- 
omy. The spherical steep primary containment is a free-standing, 
low-leakage, welded, steel pressure vessel designed and stamped 
in accordance with American Society of Mechanical Engineers 
(ASME) Sec. Ill, Div. 1. The containment is enclosed in a concrete 





shield building, which not only results in a secondary or dual con- 
tainment but also provides a protected, easily segregated lower 
annulus region for location of safeguards equipment. 
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39027 (ORNL/FTR-2620) [Electric properties of liquids): 
Foreign trip report, July 1, 1987—July 19, 1987. Byers, C.H. Oak 
Ridge National Lab., TN (USA). 26 Jul 1987. 9p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90013138. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The traveler attended the NATO Advanced Study Institute on the 
Electric Properties of Liquids and presented a paper entitled “The 
Use of Pulsed Electric Fields in the Emulsification and Coalescence 
of Liquids.” The conference was of particular interest to the ORNL 
program on multiphase separations in that papers were presented 
which bear directly on the phenomena with which the program is 
currently dealing. Internationally known experts presented papers 
on the properties of electric fields in liquids and the breakdown of 
such fields, which will have immediate applicability to our ongoing 
programs. The visits to the Universidade Nova de Lisboa estab- 
lished important international contacts in the areas of sorption and 
simulation (Professors Carrondo and Lobo). The traveler presented 
two seminars at the university and ensured the establishment of 
continuing contacts with Portuguese chemical engineers. 


39028 (ORNL/FTR-3081) [Gas discharges and applica- 
tions]: Foreign trip report, September 16-October 2, 1988. 
Sauers, |. Oak Ridge National Lab., TN (USA). 4 Oct 1988. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. Order Number DE90012384. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler attended the Ninth International Conference on Gas 
Discharges and Their Applications, which was held in Venice, Italy, 
on September 19-23, 1988; presented two papers, (1) “lon Chem- 
istry in SFg Corona” and (2) “Production of SoFi9 by SFg Spark 
Discharge”; and participated in numerous discussions with confer- 
ence participants on gas discharges related to his work on SFe.. 
The traveler visited the Centre de Physique Atomique at the Uni- 
versity Paul Sabatier in Toulouse, France, to discuss with Dr. J. 
Casanovas his work on SFg decomposition. Following that visit, the 
traveler visited the Laboratoire de Photoelectricite at the University 
of Dijon to discuss with Dr. J.-P. Goudonnet his work on surface 
studies and on the use of tunneling electron spectroscopy for the 
chemical analysis of surfaces. 
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Refer also to citation(s) 39081 


39029 (EPRI-EL—-6856-Vol.1) Gas-insulated substation 
spacer surface degradation analysis: Volume 1, Study conclu- 
sions and recommendations: Final report. Chu, F.Y. (Ontario 
Hydro Research Div., Toronto, ON (Canada)); Braun, J.M. Electric 
Power Research Inst., Palo Alto, CA (USA); Ontario Hydro Re- 
search Div., Toronto, ON (Canada). ©Jun 1990. 73p. Sponsored 
by Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

The objective of the project was to develop surface analysis 
techniques which can correlate the performance of spacers in SF¢ 
insulated switchgear with changes in their dielectric and chemical 
characteristics after exposure to SF, arcing byproducts and low 
energy flashovers. Critical material parameters responsible for 
spacer performance were investigated by optical and scanning 
electron microscopy, electron spectroscopy for chemical analysis, 
thermogravimetric analysis and electrical surface resistance mea- 
surements. Results related to arc byproduct resistance and 
tracking resistance of seven types of filled epoxy spacer materials 
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are presented. Degradation mechanisms have been proposed to 
explain the differing material behaviour. The study shows that the 
interaction of certain types of filler and resin systems with the SF, 
spark and the decomposed gas is responsible for the degradation 
in impulse withstand performance. A practical technique using sur- 
face electrical resistance to detect degraded spacer after exposure 
to large quantities of arc byproducts has been developed and the 
construction of a probe for spacer surface assessment was de- 
scribed. 15 refs., 28 figs., 8 tabs. 


3X 0 (EPRI-EL/ER-6880) Electrokinetic effects in power 
transformers. Nelson, J.K. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Dept. of Electric Power Engineering); Lee, M.J. Electric 
Power Research Inst., Palo Alto, CA (USA); Rensselaer Polytech- 
nic Inst., Troy, NY (USA). Dept. of Electric Power Engineering. 
@©@Jun 1990. 128p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The behavior of dielectric fluids used for the cooling and insula- 
tion of power system equipment is significantly influenced by 
motion enforced by the action of circulating pumps. Not only can 
charges generated by streaming electrification accumulate to 
distort the electric field in positions where dielectric integrity is prej- 
udiced, but the dielectric strength of the fluid is also altered per se 
by the actions of the flow in a complex, but predictable manner. 
Three important electrokinetic effects in transformer oil subjected to 
forced circulation are experimentally investigated using laboratory 
model ducts. Careful breakdown measurements with sustained 
voltage on flowing fluids have been extended to pulse voltages 
with a view to establishing the nature of time dependencies. The 
use of Schlieren optics on the duct has also demonstrated that 
flow patterns are modified by the imposition of electric fields 
through electrohydrodynamic (EHD) effects. Present model studies 
invite speculation that not only streaming electrification but also 
forced circulation per se may prejudice dielectric structure in power 
system equipment and these effects need to be understood to 
permit informed design and safe operation. These models are dis- 
cussed in this paper. 122 refs., 82 figs., 10 tabs. 


39031 (IREQ—203-T-421) HVDC wall bushings. Lambeth, P. 
Institut de Recherche d’Hydro-Quebec, Varennes, PQ (Canada). 
Dec 1989. 131p. (CE-02876). Available from Canadian Electrical 
Association, Research & Development, Suite #500, One West- 
mount Square, Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 
NON-MEMBERS; MEMBERS: PRICE UPON REQUEST, FUNDS 
CAN. 

Two test methods have been developed to simulate the condi- 
tions causing the flashover of high voltage direct current wall 
bushings at working voltage in service. One is based on the con- 
ventional clean fog pollution test. The other is a non-uniform rain 
test. The effect of varying the parameters of the rain test on bush- 
ing performance has been measured. Five different variants of the 
rain test have been used. The performance of a conventional 
porcelain oi/paper bushing has been found to be much inferior to 
that of a hollow porcelain shell. Various numbers of booster sheds 
(removable silicone rubber shields of different designs) have been 
added to a bushing, and have improved its performance over a 
wide range of conditions. As a second part of the study, a new 
type of bushing has been evaluated using the tests already devel- 
oped. This SF¢-filled bushing has resin-impregnated-paper cores 
and a fibreglass housing with silicone rubber sheds. Some at- 
tempts have been made to measure the reduction in performance 
associated with surface degradation resulting from the testing pro- 
gramme, but the recovery of water repellency with time has 
complicated the analysis. The performance was initially good, but, 
under the worst conditions, could be reduced to that of a similar 
porcelain-housed bushing of conventional design based on equal 
creepage path. Based on equal overall length it was still superior. 
19 refs., 50 figs., 24 tabs. 


39032 (LA-UR-90-2175) Effects of pulsed-power loads 
upon an electric power grid. Smolleck, H.A. (New Mexico State 
Univ., Las Cruces, NM (USA). Dept. of Electrical and Computer 
Engineering); Ranade, S.J.; Prasad, N.R.; Velasco, R.O. Los 
Alamos National Lab., NM (USA). [1990]. 9p. Sponsored by U.S. 
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DOE Management & Administration. DOE Contract W-7405-ENG- 
36. (CONF-900773-2: IEEE/PES 1990 summer meeting, 
Minneapolis, MN (USA), 15-20 Jul 1990). Order Number 
DE90013049. Available from NTIS, PC A03/MF A01 - OSTI. 

Certain proposed particle-accelerator and laser experiments, and 
other devices related to fusion research, require multi-megawatt, 
repetitive power pulses, often at low (subsynchronous) frequency. 
While some power-delivery technologies call for a certain degree of 
buffering of the utility demand using capacitive, inductive, or inertial 
energy storage, considerations have also been made for serving 
such loads directly from the line. In either case, such pulsed loads 
represent non-traditional applications from the utility's perspective 
which, in certain cases, can have significant design and opera- 
tional implications. This paper outlines an approach to the analysis 
of the effects of such loads upon the electric power grid using ex- 
isting analysis techniques. The impacts studied include busvoltage 
flicker, transient and dynamic stability, and torsional excitation. The 
impact of a particular pulsed load is examined and illustrated for 
the power network serving the Los Alamos National Laboratory. 19 
refs., 13 figs. 


39033 (RLW-131-D-489) Impact of cold load pickup on 
voltage profiles and overcurrent protection in the distribution 
system. Wilde, R.L. RLW Engineering Ltd., Regina, SK (Canada). 
Nov 1989. 93p. (CE-02877). Available from Canadian Electrical As- 
sociation, Research & Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 NON- 
MEMBERS; MEMBERS: PRICES UPON REQUEST, FUNDS CAN. 

The primary objective of the research work reported here was to 
develop a computer model, FORUM, which could predict the volt- 
age and current profiles along feeders during outage restoration, 
including load unbalance. The program which was developed un- 
der this work is written in FORTRAN and utilizes a user-friendly 
menu driven format for entering data and for analysing the results. 
The program is highly efficient in terms of the amount of computer 
memory and computation time required. The results are provided in 
both numerical and graphical form. The simulation will model distri- 
bution systems of up to 100 line segments and will model all types 
of distribution system elements. Customer appliance saturation 
data can be specified for each phase of each bus; the computer 
program automatically adjusts the load impedance with any change 
in bus voltage during cold load pick-up. In addition, the simulation 
will model the start-up of motors at each bus. An outage-prone 
feeder on the Pickering Hydro distribution system was instrumented 
in an attempt to capture some actual cold load pickup restoration 
data. These data were to be used to verify the computer model; 
however, during the course of the research project, no significant 
data were gathered. In view of this, recommendations are made as 
to the validation of the model. 16 refs., 23 figs., 1 tabs. 


2403 Power Transmission Lines and Cables 


39034 (AD-A-219090/8/XAB) Phenomenological loss equiv- 
alence method for planar quasi-TEM transmission lines with a 
thin normal conductor or superconductor. Lee, H.Y.; Itoh, T. 
Texas Univ., Austin, TX (USA). Dept. of Electrical and Computer 
Engineering. Dec 1989. 9p. Available from NTIS, PC A02/MF A01. 

Pub. in IEEE Transactions on Microwave Theory and Tech- 
niques, Vol. 37, No. 1,2p1904-1909(Dec 1989). 

The incremental inductance rule for conductor loss calculations 
is not valid if conductor thickness decreases and becomes compa- 
rable to the penetration depth, such as in monolithic microwave 
integrated circuits. In this paper, a simple approach, referred to as 
the phenomenological loss equivalence method, is proposed for 
characterizing a planar quasi-TEM transmission line with a thin nor- 
mal conductor or superconductor over a wide range of field 
penetrations. For microstrip lines with a thin copper or high-T sub c 
superconductor, the conductor losses calculated by this method 
agree very well with the published data calculated by the finite ele- 
ment method and the Monte Carlo method, respectively. Because 
of the simplicity of the calculation, this method should be very use- 
ful for the computer-aided design of monolithic microwave circuits. 
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39035 (CRIE-T-89016) Current required for preventing wet 
snow accretion on transmission lines (Part 2). Kawanishi, Sei- 
ichi; Mizushima, Kazuo; Tachizaki, Shuji; Yamada, Hisashige; 
Sakamoto, Yukichi. Central Research Inst. of Electric Power Indus- 
try, Komae, Tokyo (Japan). Energy and Environment Lab. Nov 
1989. 31p. (In Japanese). Order Number DE90505578. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Electric current required to prevent wet snow accretion on trans- 
mission lines was examined, based on experimental results of 
artificial snow accretion in a wind tunnel facility, and observational 
results on existing transmission lines. The water content of 
accreted snow increased with its partial melting by current or at- 
mosphere until most snow dropped at 20-30% in water content. 
Accreted snow on conductors spontaneously dropped without any 
snow damages, as power current exceeded 30-50% of the allow- 
able current in the winter season under such conditions as 5-10m/s 
in wind speed, 1 ° C in air temperature and 2.5-5.0cm/h in snow- 
fall intensity. However, 70% of the allowable current was required 
under a severe condition of 10cm/h in snowfall intensity. Since 
larger current was also required as snow cylinders were formed 
around conductors before dropping, it was necessary to flow pre- 
ventive current before snow accretion, and a corporative operation 
with a snow accretion forecasting system was hence desirable. 8 
refs., 9 figs., 3 tabs. 


39036 (EPRI-EL—6420-Vol.10) TLWorkstation™ code: Ver- 
sion 2.0: Volume 10, RNOISE manual: Final report. Olsen, R.G. 
Electric Power Research Inst., Palo Alto, CA (USA); Washington 
State Univ., Pullman, WA (USA). Dept. of Electrical and Computer 
Engineering. ©Jun 1990. 36p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The purpose of program RNOISE is to allow a user to predict 
the levels of electromagnetic interference between an electric 
power line in corona and a standard receiver located near the line. 
A good background reference for this in the EPRI Red Book. The 
details of the method used are given in references. As an introduc- 
tion, a brief description of each calculation performed in the 
program is given. Along with each section is a list (and brief discus- 
sion) of each item of input information needed for that computation. 
Before entering any geometric data, the user must decide which 
system of units is to be used for the geometry description. Either 
SI or English units may be chosen. The first calculation done by 
the program is to determine the maximum power frequency electric 
field (gradient) at the surface of each energized conductor. This 
information is needed because it is the dominant factor in the de- 
termination the level of corona activity on each conductor (and 
hence the level of high frequency interference). 4 refs., 1 fig. 


39037 (EPRI-EL-6420-Vol.16) TLWorkstation™ code: Ver- 
sion 2.0: Volume 16, CUFAD [Compression and Uplift 
Foundation Analysis and Design] manual: Final report. Traut- 
mann, C.H. (Cornell Univ., Ithaca, NY (USA). School of Civil and 
Environmental Engineering); Kulhawy, F.H. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Cornell Univ., Ithaca, NY (USA). 
School of Civil and Environmental Engineering. ©Jun 1990. 125p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
These manuals describes in detail the computer program CU- 
FAD (Compression and Uplift Foundation Analysis and Design). 
This program was developed to evaluate the load-displacement be- 
havior of spread foundations and both straight sided and belled 
drilled shaft foundations in soil. The program is quite versatile and 
can operate in either analysis or design modes. In general, the 
equations in the code follow those presented in EPRI Report EL- 
2870 and EL-3771, with modifications or extensions as noted 
herein. This is Volume 16 of an 18-volume report. 4 refs., 47 figs. 


39038  Ultra-low-loss superconducting strip-type transmis- 
sion lines, circuits, and resonators. Gray, H.; Pond, J.M.; 
Kaufman, |. To Department of the Navy, Washington, DC. USA 
Patent Application 7-444,646. 1 Dec 1989. 19p. Available from 
NTISPC NO3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 





A method of constructing ultra-low-loss miniaturized microstrip 
type microwave transmission lines, circuits, and resonators and 
their resulting structures are disclosed. The method includes etch- 
ing a groove of the appropriate width and depth into the surface of 
a first substrate as determined by a preselected characteristic 
impedance. Appropriate thin film superconductors are then 
deposited on the surfaces of the first substrate and a second sub- 
strate. The thin film superconductors are then patterned after which 
the two substrates are sealed together by field-assisted thermal 
bonding such that a novel two-conductor electromagnetic transmis- 
sion line results. 


2404 Health and Safety 
Refer also to citation(s) 39853 


2405 Environmental Aspects 
Refer also to citation(s) 39036 


2406 Legislation and Regulations 


39039 (ERCB—D90-1) Board proceeding to review electric 
generation planning parameters. Mink, F.J. (Energy Resources 
Conservation Board, Calgary, AB (Canada)); Prince, J.P.; Morin, 
E.J. Energy Resources Conservation Board, Caigary, AB 
(Canada). 30 Mar 1990. 17p. (CE-03079). Available from Energy 
Resources Conservation Board, 640-5th Ave. SW, Calgary, AB, 
CAN T2P 3G4. Prices: PRICES UPON REQUEST. 

In June 1989, Trans Alta Utilities Corporation, Alberta Power 
Limited and the City of Edmonton (the Utilities) requested the En- 
ergy Conservation Board (ERCB) to review certain matters relating 
to generation capacity expansion planning for the Alberta Intercon- 
nected System (AIS). To consider the matters raised by the 
Utilities, the ERCB held a public meeting in Calgary on 14-16 
November, 1989. The major issues that were raised at the meeting 
were the following: how to recognize incremental capacity above 
maximum continuous rating, how much should the AIS rely on ex- 
ternal interconnections for generation planning purposes, and 
whether there is a need for an interim generation planning reliabil- 
ity criterion. On each of these issues, the views of the Utilities, of 
the other participants to the hearing, and of the ERCB are summa- 
rized. A review of the evidence confirms that changes in the 
Alberta electric system, the operating practices of the Utilities, and 
consumer demand over the past decade support the need for a 
thorough review of the generation planning parameters presently in 
use. Suggestions are made to this effect. Given that the formal re- 
view cannot be completed before 1991, an interim adjustment of 
the existing parameters should be adopted. Testing procedures to 
determine the ratings of individual thermal units should be investi- 
gated before they can be permanently adopted for reliability 
purposes. In the short term, greater reliance can be placed on the 
B.C. interconnection than is presently proposed by the Utilities. Fi- 
nally, some interim adjustment should be made to the reliability 
criterion to recognize the change in electric demand patterns which 
has occurred since it was established in 1973. A glossary of tech- 
nical terms is provided. 1 tab. 
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39040 (AD-A-219428/0/XAB) New materials for electro- 
chemical cells. Final . Goodenough, J.B.; Dickens, P.G. 
Oxford Univ. (UK). Inorganic Chemistry Lab. 31 Dec 1981. 5p. 
Available from NTIS, PC AO1/MF A01. 

Determination of the thermochemical, structural and basic elec- 
trochemical properties of mixed electronic/ionic conductors was 
successfully carried out on the following systems: H(x)MoO3, 
Li(x)V205, H(x)WO3, and Li(x)MoO3. Attempts to design new pro- 
tonic and Li(+)ion conductors have opened up two fields: One is 
the recognition of particle hydrates as protonic electrolytes capable 
of fabrication into dense ceramics by cold pressing; we have ob- 
tained room-temperature H(+)ion conductivity approaching .01/ohm/ 
cm in cold-pressing Sb(.2)0(5.5).4H20. The other is the use of 
low-temperature chemical and electrochemical techniques to 
prepare new materials not attainable with high-temperature tech- 
niques. With this method we have prepared Li/Li (1-x) Cobalt 
dioxide cells having open-circuit voltages in excess of 4 V. We 
have also initiated studies into composite electrolyte/electrode ma- 
terials using room-temperature molten salts immobilized by 
insertion-compound electrode materials. 


39041 (AD-A-219463/7/XAB) Very-high-frequency measure- 
ments of geometric factors in transmissior-line lead-acid 
cells. Interim report. Cahan, B.D.; Adzic, R.R.; Daroux, M.L.; Yea- 
ger, E.B. Case Western Reserve Univ., Cleveland, OH (USA). 
Dept. of Chemistry. 15 Mar 1990. 3ip. (TR-3). Available from 
NTIS, PC AO3/MF A01. 

Strip-line cells using lead strips 1 cm wide with sulfuric acid elec- 
trolyte have been constructed with lengths of 10 cm, 25 cm and 
100 cm with several electrode spacing to test the predictions of the 
theoretical models under real cell conditions. The impedance of 
these cells has been measured over a wide frequency range (0.1 - 
10 to the 7th power Hz). New experimental techniques had to be 
developed for this task including the use of a new potentiostat (BC 
2000) which has a full current slew rate of 4 microseconds. Since 
the usual current measuring resistors are too inductive for use at 
these extreme frequencies, currents were measured with a high 
speed current probe (which has a bandwidth of 50 MHz). The re- 
sults show clearly the effects of the inductance of the cell. These 
effects are clearly visible at frequencies as low as 100 Hz. The re- 
sults suggest that the use of large battery systems in the short 
time domain will be seriously limited by these effects. 


39042 (AD-A-219561/8/XAB) Evaluation of the state of 
charge of battery electrodes with ac im techniques. 
Report for 1 August 1988-30 July 1989. Tomkiewicz, M. Brooklyn 
Coll., NY (USA). Dept. of Physics. 30 Jul 1989. 7p. Available from 
NTIS, PC A02/MF A01. 

The main objective of this project was to study the correlations 
between the state of charge (SOC) of battery electrodes and the 
frequency dispersion of their impedance. Zinc and silver electrodes 
were investigated in smooth and porous configurations, under con- 
ditions similar to conventional battery applications. The emphasis 
was on the evolution of random morphologies of a composite 
dielectric as function of the SOC and the ability of impedance mea- 
surements to quantify these changes. We seek theoretical and 
experimental tools that will help quantify the random morphologies 
and correlate them with the interfacial chemistry and wish to deter- 
mine whether phase transitions in transport properties take place 
during the charge/discharge cycles and how best they can be cate- 
gorized to provide predictive power for the transport properties in 
these systems. 


39043 Simulation of battery performance in electric vehicle 
applications. Marr, W.W. (Energy and Environmental Systems 
Div., Argonne National Lab., Argonne, IL (US)); Walsh, W.J.; 
Symons, P.C. pp. 85-89 of Modeling and simulation on microcom- 
puters, 1989. Allen, R.W. Society for Computer Simulation, San 
Diego, CA (USA) (1989). (CONF-890128—: Society for Computer 
Simulation western multiconference, San Diego, CA (USA), 4-6 Jan 
1989). 

This paper describes an interactive microcomputer software 
package for the prediction of battery performance in electric vehicle 
(EV) applications. The software comprises two parts: a formalized 
process to quantify the parameters for the battery model from 
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laboratory test data, and a second-by-second simulation of EV per- 
formance over the life of the battery. 
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2901 Energy Analysis and Modeling 
Refer also to citation(s) 39092, 39093, 39098, 39114 


2902 Economics and Sociology 


Refer also to citation(s) 38567, 38568, 38596, 38597, 38598, 
38599, 38600, 38601, 38602, 38603, 38604, 38805, 39047, 40212, 
40213 


39044 (PNL-7362) Hanford Cultural Resources Laboratory 
Annual report for fiscal year 1989. Chatters, J.C.; Cadoret, N.A.; 
Minthorn, P.E. Pacific Northwest Lab., Richland, WA (USA). Jun 
1990. 102p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract ACO6-76RL01830. Order Number DE90013356. 
Available from NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
This report summarizes activities of the Hanford Cultural Re- 
sources Laboratory (HCRL) during fiscal year 1989. The HCRL 
provides support for managing the archaeological, historical, and 
cultural resources of the Hanford Site, Washington, in a manner 
consistent with the National Historic Preservation Act of 1966, the 
Archaeological Resources Protection Act of 1979, and the Ameri- 
can Indian Religious Freedom Act of 1978. A major task in FY 
1989 was completion and publication of the Hanford Cultural Re- 
sources Management Plan, which prioritizes tasks to be undertaken 
to bring the US Department of Energy — Richland Operations into 
compliance with federal statutes, relations, and guidelines. During 
FY 1989, six tasks were performed. In order of priority, these were 
conducting 107 cultural resource reviews, monitoring the condition 
of 40 known prehistoric archaeological sites, assessing the condi- 
tion of artifact collections from the Hanford Site, evaluating three 
sites and nominating two of those to the National Register of His- 
toric Places, developing an education program and presenting 11 
lectures to public organizations, and surveying approximately 1 mi* 
of the Hanford Site for cultural resources. 7 refs., 4 figs., 4 tabs. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 38405, 38485, 38693, 39072, 39074, 
39698, 39712, 39714, 39716, 39740, 39767, 39784, 39785, 39786, 
39838 


39045 (AD-A-219670/7/XAB) Economic analysis for mini- 
mizing hazardous wastes, Version 2.1: User’s manual. Final 
report. Chylla, K.; Zipfel, G. Army Construction Engineering 
Research Lab., Champaign, IL (USA). Mar 1990. 37p. (CERL-ADP- 
N-90/07). Available from NTIS, PC A03/MF A01. 

All Army Major Commands (MACOMs) are required to develop 
hazardous waste (HW) minimization programs as part of the 
Army’s effort to reduce the amount of waste generated. This pro- 
gram is to include, among other aspects, a comparative economic 
analysis to determine the most cost-effective minimization alterna- 
tives. The results of this analysis can be used to justify requests 
for funding specific minimization projects. The U.S. Army Construc- 
tion Engineering Research Laboratory (USACERL) has developed 
a computer program called CERL Economic Analysis for Minimiz- 
ing Hazardous Wastes (CEAMHW). This program is designed to 
help installation managers perform economic analysis of HW mini- 
mization options by taking them through a step-by-step procedure. 
This report is the user's manual for CEAMHW. 


39046 (CONF-890207-41) Achieving consensus in environ- 
mental programs. Kurstedt, H.A. Jr.; Jones, R.M.; Walker, J.A.; 
Middleman, L.I. Virginia Polytechnic Inst. and State Univ., Blacks- 
burg, VA (USA). Management Systems Labs. [1989]. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract FG02- 
88DP48058. From Waste management '89: 15th international 
waste management symposium conference; Tucson, AZ (USA); 26 
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Feb - 2 mar 1989. Order Number DE90013223. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In this paper, we describe a new research effort on consensus 
tied to the Environmental Restoration Program (ERP) within the US 
Department of Energy's Office of Defense Waste and Transporta- 
tion Management (DWTM). We define consensus and explain why 
consensus decisions are not merely desirable but necessary in fur- 
thering ERP activities. As examples of our planned applied 
research, we first discuss Nominal Group Technique as a represen- 
tative consensus-generating tool, and we conclude by describing 
the consensus-related mission of the Waste Management Review 
Group, established at Virginia Tech to conduct independent, third- 
party review of DWTM/ERP plans and activities. 10 refs. 


39047 (CONF-900210-50) Institutional factors affecting 
DOE waste management and environmental restoration plan- 
ning. Walker, J.A.; Middieman, L.I. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (USA). Management Systems Labs. 
[1990]. 6p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract FG02-88DP48058. From Waste management ‘90: working 
towards a cleaner environment: waste processing, transportation, 
storage and disposal, technical programs and public education; 
Tucson, AZ (USA); 25 Feb - 1 mar 1990. Order Number 
DE90013218. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The magnitude and impact of the US Department of Energy’s 
(DOE) waste management and environmental restoration program 
requires a drastic change in DOE's culture to include the participa- 
tion of all levels of government, public forum representatives, and 
the public. Early in the process of developing a new, comprehen- 
sive five-year plan for environmental restoration and waste 
management, Secretary Watkins invited affected States, Indian Na- 
tions, and organizations of elected officials to form the State and 
Tribal Government Working Group to comment on two formulative 
drafts of the plan. Management Systems Laboratories of Virginia 
Tech was asked to help plan and facilitate two review sessions in 
the spring and summer of 1989, based on perception of impartial- 
ity, experience with similar groups, and active affiliations with State 
governments. A third session in the fall was devoted to reviewing 
the draft applied R&D plan and guiding institutional factors affecting 
DOE's future: the need for ongoing, pervasive culture change; the 
need to display this change through truly cooperative planning; and 
the need to involve the regulatory community in the process of 
technology development so innovative solutions can be applied 
with the least possible delay. 


39048 (CONF-900210-52) Radioactive and hazardous ma- 
terials transportation: What local officials are telling us. 
Walker, J.A. (Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (USA). Management Systems Labs.); Ruberg, G.E.; Denny, 
S.H. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(USA). Management Systems Labs. [1990]. 4p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract FG02-88DP48058. From 
Waste management ‘90: working towards a cleaner environment: 
waste processing, transportation, storage and disposal, technical 
programs and public education; Tucson, AZ (USA); 25 Feb - 1 mar 
1990. Order Number DE90013215. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

This paper summarizes the results of a 1989 interactive meeting 
of US Department of Energy (DOE) representatives with over 
twenty local government officials from cities and counties around 
the country. Management Systems Laboratories of Virginia Tech, in 
coordination with the Energy Task Force Management Corporation 
(now called the Urban Energy & Transportation Corporation), 
designed and facilitated the meeting with these goals: Share infor- 
mation that local government officials can apply to their own 
communities; exchange experiences and ideas applicable to other 
emergency management programs; and identify areas of produc- 
tive action for DOE and local government to address issues of 
mutual concern. The highlight of the meeting was a Program Plan- 
ning Exercise. The participants, playing the roles of federal 
managers in DOE, developed programs to address the concerns of 
local governments on the subjects of transportation of hazardous 
and nuclear materials, and emergency preparedness related to in- 
cidents involving shipments of those materials. 





39049 (CONF-9004182-3) What about compliance with 
NEPA [Naticnal Environmental Policy Act]?. Sigal, L.L.; Cada, 
G.F. Oak Ridge National Lab., TN (USA). [1990]. 6p. Sponsored 
by U.S. DOE Environment Health & Safety. DOE Contract ACO5- 
840R21400. From 17. environmental symposium: environmental 
compliance and enforcement at DOD installations in the 1990's; At- 
lanta, GA (USA); 17-20 Apr 1990. Order Number DE90012790. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In 1986, the Environmental Protection Agency (EPA) issued its 
Environmental Auditing Policy Statement (Fed. Regist. 51:25004). 
The policy encourages federal agencies to voluntarily develop com- 
prehensive auditing programs to ensure environmental compliance. 
Since that time, environmental auditing programs have been devel- 
oped and implemented by many federal agencies, particularly the 
Department of Defense (DOD). Most of these programs focus on 
those acts having implementing regulations with standards and/or 
permit requirements (e.g., Resource Conservation and Recovery 
Act, Clean Water Act, Clean Air Act). Seldom, if ever, has compli- 
ance with the National Environmental Policy Act (NEPA), our basic 
national charter for protection of the environment, been a part of 
these audit programs. Adequate compliance with NEPA, however, 
is a fundamental test of a facility's comprehensive response to en- 
vironmental regulations because it requires all federal agencies 
(and non-federal agencies when federal funding is used) to sys- 
tematically evaluate the potential effects on the environment of 
their major actions. This paper describes a protocol developed by 
Oak Ridge National Laboratory (ORNL) to assess compliance with 
NEPA at federal facilities. 


39050 (CONF-9006222-1) Applicability of the integrative 
bargaining process for negotiating and implementing federal 
facility environmental compliance agreements. Walker, J.A. Vir- 
ginia Polytechnic Inst. and State Univ., Blacksburg, VA (USA). 
[1990]. 6p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract FG02-88DP48058. From 3. international association for 
conflict management annual conference; Vancouver (Canada); Jun 
1990. Order Number DE90013222. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The primary objective of this paper is to determine the potential 
usefulness of an integrative bargaining process for negotiating and 
implementing environmental compliance agreements among Fed- 
eral facilities, the US Environmental Protection Agency, and state 
environmental regulatory agencies. To operationalize this objective 
a five-step process is proposed: provide historical background on 
federal facility environmental problems and compliance agree- 
ments, examine the process of determining integrative bargaining 
model potentiality, established by Richard Walton and Robert McK- 
ersie, suggest refinements to Walton and McKersie’s process, 
apply the refined process to the case of negotiating federal facility 
compliance agreements, and suggest strengths and weakness of 
the integrative approach in negotiating and implementing federal 
facility compliance agreements. Tactics suggested by Walton and 
McKersie that support integrative approaches will be defined. 


39051 (LU-CE03025) Environment, security of supply and 
economic growth. Steeg, H. (international Energy Agency, Paris 
(France)). Laval Univ., Quebec City, PQ (Canada). [1989]. 10p. 
(CONF-8909349-—: 8. international symposium on petroleum eco- 
nomics, Chateau Fronteau (Canada), 13-15 Sep 1989; CE-03025). 
Available from Universite Laval. Departement d’economique, Pavio- 
llion de l'Est, Laval, PQ, CAN G1K 7P4. Prices: PRICES UPON 
REQUEST. 

This paper discusses security of oil supply, economic growth and 
environmental effects of the oil industry. To promote the security of 
the energy supplies, the International Energy Agency (IEA) Member 
countries have agreed to share available oil in the event of a sup- 
ply disruption, and maintain stocks of oil that can be released to 
the market in such an emergency. They also agreed to decrease 
dependence on oil in their energy systems by diversifying supplies, 
through fuel substitution, by improving energy efficiency and 
through expanded indigenous energy production. Supplying rising 
energy demand must not interfere with the quality of environment. 
Energy policy objectives themselves should, as far as possible, 
complement rather than be in conflict with environment objectives. 
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Governments should promote development of new energy tech- 
nologies which contribute positively to the environment at all stages 
of energy production, transmission, distribution and use. Three dif- 
ferent approaches to environmenial control may be implemented. 
First, the approach based on direct regulatory instruments, which 
may include local or national government standards licensing, zon- 
ing, or prescriptive technology standards of various types. Second, 
economic instruments may be used including such policies as efflu- 
ent charges on polluters, tax differentiation, subsidies, liability 
insurance requirements, and the creation of artificial markets to 
trade allowable emmissions. Finally theres should be negotiations 
between the public authorities and utility representatives. 


39052 (ORNL/FTR-3656) [Application of the principles of 
environmental impact assessment to policy, plans, and pro- 
grams]: Foreign trip report, June 16-20, 1990. Sigal, L.L. Oak 
Ridge National Lab., TN (USA). 29 Jun 1990. 11p. Sponsored by 
U.S. DOE Environment Health & Safety. DOE Contract AC05- 
840R21400. Order Number DE90013797. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A proposal to study the application of the principles of EIA to 
policy, plans, and programs was submitted by the US Environmen- 
tal Protection Agency (US EPA) to the Senior Advisors on 
Environmental and Water Problems of the United Nations Eco- 
nomic Commission. Upon approval, US EPA asked Oak Ridge 
National Laboratory (ORNL) to support its efforts as lead country 
on an international task force. Representatives from Austria, 
Canada, Finland, Norway, Poland, Sweden, and the United King- 
dom attended the first meeting; additional countries are expected 
to participate at the next meeting. The administrative/legal setting 
for EIA in each country was reviewed. The objectives of the task 
force were defined, and issues related to the application of EIA at 
the policy level were discussed. The investigation will focus on a 
review and summary of case studies to determine applicable meth- 
ods and approaches from which conclusions can be drawn and 
recommendations can be made. ORNL is responsible for overall 
project management, including development of the report. 


39053 (PB-90-204157/XAB) Health and Safety Audit Guide- 
lines: SARA Title |, Section 126. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Reme- 
dial Response. Dec 1989. 109p. (EPA-540/G-89/010). Available 
from NTIS, PC AO6/MF A01. 

The Environmental Protection Agency (EPA) Audit Guidelines 
provide step-by-step guidance for assessing preliminary evalua- 
tions, health and safety plans (HASPs), and off-site emergency 
response programs required under the Occupational Safety and 
Health Administration (OSHA) and EPA worker protection stan- 
dards. Employees affected by the EPA standards will primarily be 
those State and local government employees engaged in haz- 
ardous waste operations at hazardous waste sites and State and 
local off-site emergency response personnel. The Guidelines ad- 
dress two major components of the OSHA/EPA worker protection 
standards: health and safety provisions at uncontrolled hazardous 
waste sites and off-site emergency response. 


39054 (PB—90-204199/XAB) Superfund Program Manage- 
ment Manual, Fiscal Year 1990. Volume 1. Environmental 
Protection Agency, Washington, DC (USA). Office of Solid Waste 
and Emergency Response. Jul 1989. 205p. (OSWER DIRECTIVE— 
9200.3-01C-VOL-1). Available from NTIS, PC A10/MF A02. 

See also Volume 2, PB—90-204207. 

Contents include: program priorities and goal; Superfund Com- 
prehensive Accomplishments Plan (SCAP) procedures; national 
information needs; SCAP/SPMS (Strategic Planning and Manage- 
ment System) targets and measures; program planning and 
reporting requirements; financial management; program assess- 
ment; workload models. 


39055 (PB-90-204207/XAB) Superfund Program Manage- 
ment Manual, Fiscal Year 1990. Volume ®. Appendices. 
Environmental Protection Agency, Washington, DC (USA). Office of 
Solid Waste and Emergency Response. Jul 1989. 225p. (OSWER 
DIRECTIVE-9200.3-01C-VOL-2). Available from NTIS, PC A10/MF 
Adz. 

See also Volume 1, PB—90-204199. 
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Contents include: Superfund Comprehensive Accomplishments 

Pian (SCAP)/Strategic Planning and Management System (SPMS) 
methodologies for targets and measures; applicability of the Free- 
dom of Information Act; crosswalk for enforcement activities and 
remedies; definitions; select logic for SCAP reports; CEPP program 
planning requirements; coding for case budgets. 
39056 (PB-90-205162/XAB) Hazardous-material pollution 
ion. Directive. Kaminski, J. Assistant Secretary of Defense 
(Production and Logistics), Washington, DC (USA). 27 Jul 1989. 
15p. (DOD-D-4210.15). Available from NTIS, PC A03/MF A01. 

The Department of Defense Directive establishes policy, assigns 
responsibilities, and prescribes procedures for hazardous-material 
pollution prevention (HMPP). 


2904 Energy Resources 
Refer also to citation(s) 38748, 39091 


39057 (CIRL-WP7) Oil and gas conservation on Canada 
lands. Anderson, O.L. (Univ. of North Dakoata, Grand Forks, ND 
(USA)). Calgary Univ., AB (Canada). Canadian Inst. of Resources 
Law. Jun 1985. 131p. (CE-03040). Available from Canadian Insti- 
tute of Resources Law, 430 Bio Sciences Building, The University 
of Calgary, 2500 University Drive N.W, Caigary, AB, CAN T2N 
1N4. Prices: $17.00 CAN. 

This paper examines Canada's Oil and Gas Production and Con- 
servation Act, which provides for the regulation of exploration, 
drilling, production, conservation, processing and transportation of 
oil and gas on Canada lands. The Act applies to the Yukon, the 
Northwest Territories, Sable Island, and the offshore areas under 
federal control. Petroleum production from the Canada lands is still 
very limited, and thus there has been relatively little experience 
against which to assess the adequacy of this statue. Notwithstand- 
ing the sometimes necessary speculative approach that the paper 
takes, it is intended to help illustrate both the strengths and weak- 
nesses of the current regime. The paper provides a brief review of 
the history and rationale for petroleum conservation laws. It exam- 
ines the legislative history of the Act, raises some organizational 
issues, and reviews the statutory provisions pertaining to the cur- 
rently dormant Oil and Gas Committee. A major portion of the 
paper focuses upon the actual procedures for pursuing oil and gas 
conservation. These include the mechanisms for obtaining licences 
and orders, the prevention of waste, enhanced recovery, and pool- 
ing and unitization. The problematic new sections of the Act dealing 
with spills are examined in some detail. Brief reference is made to 
the inquiries and appeal procedures, and to the role of conserva- 
tion engineers. A list of the offences and penalties under the Act is 
provided. The paper outlines a series of important conservation 
matters which are not addressed in the current Act. It concludes 
with a statement of 5 types of problems that ought to be resolved 
before oil and gas production on Canada lands escalates. 50 refs. 


39058 (EMR/EFA-90-02374) 2020 vision: Canada’s long 
term energy outlook: Working paper. Department of Energy, 
Mines and Resources, Ottawa, ON (Canada). Energy and Fiscal 
Analysis Div. [1990]. 111p. (MICROLOG~90-02374). Available from 
PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St, Ottawa, ON, CAN K1A 0E4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KiA 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

Two oil price scenarios are developed, the first a reference case 
in which oil was at US $18/bbI-US $25/obI by 2000 and flat there- 
after, and an alternative case with prices at US $15/bbI-US $20/obl 
by 2005, with a greater economic growth rate {by 15%) than under 
the reference case. The results are based on Energy, Mines and 
Resources Canada’s inter-fuel substitution demand model, which 
incorporates the electricity-based utility generation expansion 
model, updated through 1987. Market share equations were re- 
estimated and some behavioural equations were re-specified. 
Policies and programs to deal with environmental objectives are in- 
cluded to only a limited extent; in general, the outlook does not 
reflect any significant changes in policy framework. The report ex- 
amines the basic assumptions underlying the forecast, provides an 


116 ERA Vol. 15, No. 17 


analysis of the forecast results as they affect energy demand, 
looks at the supply side of the energy picture, and gives a brief 
overview of environmental issues. The results of the reference 
case suggest that, by 2020, secondary energy demand will be 90% 
higher than it is today, mainly electrical energy, but oil consumption 
is projected to be 66% higher than 1988 levels. Oil supply in 2020 
will be 15% higher than the 1988 level, with most of the increase 
due to the development of bitumen projects, synthetic fuel plants 
and frontier projects. Despite increased production, Canada will be- 
come a net oil importer by 2010. Sufficient gas supplies are 
available to meet increasing domestic and export demand under 
both price scenarios. Canada’s electricity generating capacity will 
double by 2020, with hydro’s share 50% and nuclear’s share 20%. 


39059 (EMR-M1-5/1988) EMR Annua! report, 1987-88. De- 
partment of Energy, Mines and Resources, Ottawa, ON (Canada). 
1989. 48p. (MICROLOG-—90-02945). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This annual report of the Department presents information on 
programs in minerals and earth sciences and energy, as well as 
administration of the Department. A list of Crown corporations and 
agenices, with their regional offices, are included. A financial sum- 
mary is given. Highlights in the mineral sector include discussions 
between the federal and provincial governments and industry re- 
garding financial assistance for modernizing zinc-copper smelters 
in Flin Flon, Manitoba, which would considerably reduce sulfur 
dioxide emissions. Highlights of the energy sector included the de- 
velopment of a coal-water fuel burner featuring a dual fuel (oil and 
coal-water) capability and a capacity of 30-80 Gij/hr, to be tested 
with 2 Maritime utilities; the resumption of oil and gas exploration 
off the British Columbia coast under certain conditions; the begin- 
ning of negotiations between Canada and British Columbia on a 
Pacific Accord that would establish new joint management arrange- 
ments for the offshore; and the development of occupational health 
and safety standards for personnel employed in frontier areas. New 
programs included the Canadian Exploration Incentives Program, 
to help junior mining and oil and gas exploration companies to 
raise new equity in the marketplace by using flow-through shares, 
and the Energy Efficiency and Diversity Initiative, to support the de- 
velopment, testing and application of innovative technologies for 
energy use and conservation. The Solar Demonstration Program 
ended after 5 years of operation. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 38758, 39083, 39100, 39101, 39103, 
39108, 39121, 39122, 39123, 39124, 39125, 39126, 39127, 39128, 
39154, 39286, 39476 


39060 (ARC—1989) Alberta Research Council, annual re- 
port, 1989. Alberta Research Council, Edmonton, AB (Canada). 
[1990]. 56p. (CE-03085). Available from Alberta Research Council, 
Publications Sales Dept., 250 Karl Clark Rd., P.O. Box 8330 Stn. F, 
Edmonton, AB, CAN T6H 5X2. Prices: PRICES UPON REQUEST. 

The Alberta Research Council (ARC) is a crown corporation of 
the Province of Alberta, with 600 employees, offering a diversified 
range of scientific, engineering, and technological research and 
testing capabilities. The new organizational structure of the ARC 
and its financial statements for the year 1989 are presented. The 
achievements of the year 1989 in the following fields are 
summarized: advanced technologies, biotechnologies, coal and hy- 
drocarbon processing, electronics testing centre, forestry, Alberta 
Geological Survey, materials and testing, oil sands and hydrocar- 
bon recovery, resource technologies, terrain sciences, and 
industrial waste management. Joint research ventures with the pri- 
vate sector, international cooperation activities and the activity of 
the Industrial Technology Advisor Network and other information 
services are also summarized. A list of patents and publications is 
provided, and individual contributions are underlined. ARC’s main 
goals are to harmonize the development of natural resources with 





the protection of the environment; and to enhance the links be- 
tween the ARC and the resource industries. 148 refs., 16 figs., 8 
tabs. 


39061 (EMR/TB-CE03039, pp. 1-11) Organization and 
structure of the National Advisory Committee on Bioenergy, 
1988. Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). Technology Branch. [1989]. (CONF-8901200-: 4. meet- 
ing of the National Advisory Committee on Bioenergy, Ottawa 
(Canada), 17-19 Jan 1989; CE-03039). In Fourth meeting of the 
National Advisory Committee on Bioenergy. Available from 
Canada. Energy, Mines and Resources Canada. Technology 
Branch, 460 O’Connor St., Room 606, Ottawa, ON, CAN K1A 0E4. 
Prices: PRICES UPON REQUEST. 

The energy crisis of the seventies and the need to develop alter- 
native energy sources motivated the Canadian government to 
initiate a number of multi-million dollar programs aimed at develop- 
ing technology for conversion of biomass into reaidly usable liquid, 
gaseous or improved solid fuels and for use as energy, transferring 
bioenergy technologies, and encouraging the use of biomass in 
place of fossil fuels. As a first step towards meeting these chal- 
lenges, the National Advisory Committee on Bioenergy (NACB) 
was created. The purpose of NACB is: to review the progress of 
federal programs policies and strategies in bioenergy research and 
development and technology transfer; to assess the status of 
Canadian bioenergy technology; to make recommendations on R 
and D programs and on policies and strategies on bioenergy tech- 
nology transfer and market development, ecological consideration 
and socio-economic benefits. The committee is strictly advisory 
and it consists of just under 20 individuals. The members are 
represented by people with a wide range of expertise and from dif- 
ferent regions of Canada. 


39062 (PB-90-205469/XAB) Making things better: Compet- 
ing in manufacturing. Office of Technelogy Assessment (U.S. 
Congress), Washington, DC (USA). Feb 1990. 247p. (OTA-ITE- 
443). Available from NTIS, PC A11/MF A02. 

Also available from Supt. of Docs. 

The report considers ways to promote the restoration of American 
leadership in manufacturing technology. Some of the things that 
most need doing are up to industry—especially in handling people, 
and in forming stable, productive relationships between different 
segments of an industry complex. Government must create an eco- 
nomic environment that supports manufacturing and encourages 
long-term investment in technology. Other less traditional activities 
also deserve consideration-for example, collaboration with industry 
on supporting R&D for strategic technologies. The report is the 
second in a series of three in OTA’s assessment of Technology, In- 
novation, and U.S. Trade. The report looks for some of the reasons 
for the genuine weakness in American manufacturing and lags in 
technology and suggests policies aimed specifically at repairing it. 


39063 (PNL-7315) Government-promoted collective re- 
search and development in Japan: Analyses of the 
organization through case studies. Hane, G.J. Pacific Northwest 
Lab., Richland, WA (USA). Jun 1990. 131p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract ACO6- 
76RL01830. Order Number DE90013550. Availabie from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

A study was commissioned by the Energy Conservation and Uti- 
lization Technologies (ECUT) Program of the US Department of 
Energy (DOE) to better understand the strategies used for cooper- 
ative and joint-venture research and development (R&D) overseas. 
The study evaluates the organization and management of several 
different types of cooperative R&D programs in Japan that are 
sponsored under the Ministry of International Trade and Industry 
(MITI) Program, Exploratory Research for Advanced Technology 
(ERATO) Program, and the Key Technology Center (KTC) Pro- 
gram. The ERATO Program grew out of a concern over revising 
the government’s approach to supporting research and technology 
development. The program was initiated to address what was re- 
garded as a lack of creativity in areas at the forefront of science. 
The program recruits young researchers and allows them flexibility 
to explore multi-disciplinary areas at the forefront of science. It has 
been organized to allow for individual creativity but at the same 
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time to benefit from the combined knowledge of an assembly of re- 
searchers. Because the plan is such a radical departure from 
conventional Japanese philosophy, it has met with certain bureau- 
cratic obstacles. Visits to four ERATO projects are described. The 
third program, the KTC Program, focuses on getting private firms 
to venture into risky areas of advanced technology to pave the way 
tor future industries. Its goal is to encourage a shift of resources in 
the private sector toward areas that are considered essential for 
the competitive development of future industries. The principal phi- 
losophy behind the KTC is that the private sector is in the best 
position to identify promising technical challenges and to weigh 
their commercial potential against research uncertainties. Three 
KTC research joint ventures are briefly described. 13 refs., 9 figs., 
35 tabs. 


39064 (SAND-—90-1796C) Applying the resources of a na- 
tional laboratory to support US competitiveness: A focus on 
cooperative R&D agreements. Arvizu, D.E. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 11p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9006221—1: Annual technology transfer society meeting, 
Dayton, OH (USA), 28 Jun 1990). Order Number DE90013198. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Recent legislation mandated the improvement of national com- 
petitiveness as a mission of the defense programs of the US 
Department of Energy. As a consequence, technology transfer — 
the process of transferring commercially valuable technologies 
developed under government sponsorship to industry for commer- 
cialization — is becoming an important emphasis at many DOE 
laboratories. Technology transfer processes take many forms, and 
there are different perspectives on how to approach this activity. In 
this paper, a taxonomy of technology transfer processes at a na- 
tional laboratory is presented. In addition, the focus and rationale 
of Sandia National Laboratories’ unique new initiative called the 
Technology Maturation Program is discussed. This program is de- 
signed to complete one essential element of technology transfer 
that advanced technologies toward commercial applications to the 
point that industry is willing to assume the investment risk. Strate- 
gies and program plans designed to improve the effectiveness of 
Sandia’s contribution to enhancing US industry’s competitive posi- 
tion in world markets are also presented. 


39065 (UCRL-53689-89) Institutional Research and Devel- 
opment, fiscal year 1989. Struble, G.L.; Middleton, C.; Bucciarelli, 
G.; Crawford, R.B.; Donohue, M.L.; Gleason, K.; Kirvel, R.D.; 
McGregor, C.K.; Sanford, N.M.; Wander, S. (eds.). Lawrence Liver- 
more National Lab., CA (USA). [1990]. 182p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE90013530. Available from NTIS, PC AO9/MF A01 - 
OSTI; GPO Dep. 

Since 1984, when Lawrence Livermore National Laboratory 
(LLNL) established the Institutional Research and Development 
(IR&D) Program, its goals have been to fund: innovative science 
and technology research projects whose high risks are offset by the 
great rewards for success; disciplinary research that will develop 
innovative solutions to problems in various scientific fields and will 
provide enabling technologies for the Laboratory; and research and 
development activities that may lead to new programs in support of 
our national defense and energy missions. In general, the IR&D 
Program intends to support research projects considered too basic 
or long range to be funded by other Laboratory programs. In this 
document, we report on the fifth year of the IR&D Program. 


2906 Nuclear Energy 
Refer also to citation(s) 38670, 38736, 38741, 38869, 39049, 39389 


39066 Radiation standards and public perceptions of risk. 
Peterson, H.T. Jr. Transactions of the American Nuclear Society 
(USA), 60: 86 (1989). (CONF-891103-: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The relation between radiation standards and a perceived safe 
level of radiation exposure indicates that regulators must carefully 
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describe the underlying basis for existing and new radiation stan- 
dards so that public perception will not be inadvertently influenced 
due to changes in standard-setting philosophy. Regulators also 
need to qualify estimates of risks from low-level ionizing radiation 
(doses <5 rem/yr) to indicate that the estimated effects are poten- 
tial effects only and that there is no evidence such effects actually 
have been observed at these doses and dose rates. However, pro- 
ponents of the application of ionizing radiation and nuclear energy 
must also recognize that there is no concrete evidence that such 
effects do not occur at these doses and that, given this uncertainty 
as to whether the effects occur at all, it is prudent for public health 
protection purposes to assume that such effects could occur. 


39067 Public feelings and environmental impacts from ura- 
nium mining inside Kakadu National Park and around Grand 
Canyon National Park. McKiveen, J.W.; Kvasnicka, J. Transac- 
tions of the American Nuclear Society (USA), 60: 86-87 (1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

There are two uranium mines in the Northern Territory of Aus- 
tralia, Ranger and Nabariek. The Ranger mine, the only producing 
operation, is located in the Kakadu National Park, which has been 
listed on the United Nations’ World Heritage list. The park is dedi- 
cated to preserving the Australian aboriginal culture: It contains 
several aboriginal villages and historic sites. Uranium mining in the 
park has been accepted quite well by the public and the aborig- 
ines. Employees of the Ranger mine and their relatives have 
established a public information program that includes tours of the 
mining and milling operations. There is no environmental impact to 
the area from the mining and milling of uranium at the Ranger site. 
The region around the Grand Canyon contains many highgrade 
uranium deposits. The ore is contained in unique breccia pipe for- 
mations. The pipes, which resemble a cylinder with a diemter of ~ 
100 m and a height of = 300 m, originated as limestone solution 
cavities located = 400 m below the plateau. There are several ex- 
posed deposits along the canyon walls, but no mining operations 
are allowed within the park boundaries. While the real environmen- 
tal impact is insignificant, the perceived impact is tremendous. 
Many special-interest groups have attempted to halt the mining op- 
erations. No valid environmental impacts have been predicted or 
observed as a result of the current mining operations. However, 
one mine has been delayed for religious reasons by a local tribe or 
native Americans. 


39068 Nuclear risks versus other power options. Ramsey, 
L.; Mills, M. Transactions of the American Nuclear Society (USA), 
59: 251-252 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Under contract to Sandia National Laboratories, Science Con- 
cepts, Inc., has been conducting an extensive literature review to 
develop a rational framework for the comparison of the risks from 
principal energy sources, including soft energy sources. This effort 
ignores irrelevant analogies and is aimed at assembling data that 
would improve risk communication and potential risk regulation. 
Risks are routinely perceived and regulated in two very broad cate- 
gories, occupational and public. This analysis is a comprehensive 
review of public energy risks. Public risks are those that generally 
create the most controversy and, accordingly, the greatest regula- 
tory turmoil. The comparison of nuclear and coal risks has been 
the subject of many siudies in recent years. With the rising use of 
nonconventional energy sources, it will be increasingly important to 
broaden the risk comparison in a rigorous fashion. Solar energy is 
often perceived as totally safe. In fact, the large-scale use of pho- 
tovoltaic energy systems would bring a variety of chemical and 
physical hazards. Preliminary results of this project provide a ratio- 
nal template for risk comparison. Upon completion, this project will 
provide an energy source versus energy source risk comparison, 
which should be more relevant than comparing risks from nuclear 
power or coal electric generation to activities such as smoking or 
commercial air transportation. 


39069 Nuclear risk. Levenson, M. Transactions of the Ameri- 
can Nuclear Society (USA), 59: 252-253 (1989). (CONF-890604-: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 
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The title of our session, Nuclear Risk Versus Other Power Op- 
tions, is provocative. It is also a title with different meanings to 
different people. To the utility chief executive officer, nuclear power 
is a high-risk financial undertaking because of political and eco- 
nomic barriers to cost recovery. To the utility dispatcher, it is a 
high-risk future power source since plant completion and start-up 
dates can be delayed for very long times due to uncertain legal 
and political issues. To the environmentalist, concerned about 
global effects such as greenhouse and acid rain, nuclear power is 
a relatively low risk energy source. To the financial people, nuclear 
power is a cash cow turned sour because of uncertainties as to 
what new plants will cost and whether they will even be allowed to 
operate. The statistics on risk are known and the results of proba- 
bility risk assessment calculations of risks are known. The 
challenge is not to make nuclear power safer, it is already one of 
the safest, if not the safest, source of power currently available. 
The challenge is to find a way to communicate this to the public. 


39070 Nuclear power - strategic planning for the next gen- 
eration. Turner, K.H. (Dames & Moore, Atlanta, GA (USA)). 
Transactions of the American Nuclear Society (USA), 59: 276-278 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Regardless of the real or perceived causes of the nuclear power 
industry's current difficulties, a number of recent trends-increasing 
electricity demand, foreign oil dependency, and attention paid to 
acid rain and the greenhouse effect-taken together, point of the 
most favorable atmosphere in recent history for nuclear power. Al- 
ready, serious public discussion of its advantages have begun 
anew. Thus, the time is ripe to consider the developmental struc- 
ture of nuclear power’s next generation. Although much uncertainty 
still surrounds the nuclear industry, valuable lessons have been 
learned, and the evolution of the industry from this point cannot be 
left to chance. The purpose of this paper is to discuss a framework 
for nuclear power strategic planning activities. The strategic plan- 
ning objectives outlined in this paper span issues that affect 
virtually every aspect of the nuclear power industry. Piecemeal re- 
sponses to the vagaries of random stimuli will not be adequate. A 
proactive, integrated, industry-wide initiative-an Institute of Nuclear 
Power Planning, actively supported by the members of the 
industry-should be undertaken immediately to fill the strategic plan- 
ning role. In so doing, the industry will not only be acting in its own 
best interest but will also be helping the nation realize the real and 
important benefits of its nuclear power technology. 


39071 Trade-offs people make: How the perceptions of 
risks and benefits of nuclear energy are weighed. Bisconti, A.S. 
Transactions of the American Nuclear Society (USA), 59: 252 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Negative images of nuclear energy have been a part of everyday 
life and language in the United States for a long time. Despite that, 
nuclear energy has a record of remarkable public success. The 
analysis of trade-offs people make in forming an opinion about nu- 
clear energy is based on 23 national polls of U.S. adults conducted 
over the past 6 yr for the U.S. Council for Energy Awareness by 
Cambridge Reports and confirming polls by Gallup. To understand 
trade-offs people make, it is important to recognize that ~90% of 
Americans do not feel very well informed about nuclear energy and 
have changeable attitudes. If asked to make choices, they will 
weight their most recent impressions. Ultimately, choices about 
ways to meet future electricity needs will be determined by factors 
such as availability and cost, as well as acceptability to the public. 
Most Americans demonstrate a pragmatism in their trade-offs that 
is in step with that reality. But the trade-offs that people make will 


depend on their awareness of the benefits that nuclear energy pro- 
vides. 
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39109, 39118 
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Refer also to citation(s) 38477, 39039, 39046, 39049, 39050, 
39052, 39084 


39072 (DOE/DP/48058-2) Research and development of 
methods and tools for achieving and maintaining consensus 
processes in the face of change within and among government 
oversight agencies: Progress report, October 1, 1989— 
September 30, 1990. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Management Systems Labs. May 1990. 
74p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
FG02-88DP48058 ;FC02-87CH10343. Order Number DE90013100. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

In year two of the consensus grant we continued to capitalize on 
the unexpected and fortuitous events evolving in grant year one re- 
lated to the presidential transition and associated DOE culture 
change. The effort areas of activity we emphasized in year two 
were test sites, consensus methods, and consensus processes. 
We collected data by observing consensus groups set up as a 
result of the shift to a more open culture. We tested various proce- 
dures for bringing a group together through facilitating such groups 
as the State and Tribal Government Working Group tasked with re- 
viewing the Five-Year Waste Plan. We also emphasized theory and 
concepts and developing new frameworks and models. Through 
our literature search we've identified 13 disciplines to draw on as 
we build a paradigm to relate the variables of consensus. We 
added a number of graduate students to focus on the effort areas 
of consensus tools for methods and rules. We researched consen- 
sus techniques and the effects of group commitment, information 
availability, and the role of a group facilitator and consensus pro- 
cesses. 7 figs. 


39073 (OEC-1988) Ontario Energy Corporation Annual Re- 
port, 1988. Ontario Energy Corp., Toronto, ON (Canada). [1988]. 
9p. (MICROLOG-90-02150). Available from PC Ontario Energy 
Corporation, 984 Bay St., Toronto, Ont., CAN M5G 1X6; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

In 1988, the Ontario Energy Corporation made further progress 
in fulfilling the divestment mandate assigned to it by the Govern- 
ment of Ontario. It completed the sale of Onexco Oil & Gas Ltd.'s 
two-thirds interest in Trillium Exploration Corp.’s frontier oil and gas 
exploration assests to Mosbacher Energy Corp. With the closing of 
this transaction, the Corporation completed the disposal of all its 
energy assets except for its 25% equity interest in Suncor Inc. 
Subsequent to year end, the Corporation has taken steps to ratio- 
nalize its structure. It has initiated the process to dissolve its 
subsidiary corporations of Onexco Oil & Gas Ltd., Ontario Energy 
Ventures Limited and Ontario Energy Resources Ltd. The Corpora- 
tion's revenue in 1988 amounted to $4.4 million while expenses 
totalled $500 thousand, resulting in income from operations of $3.9 
million. In 1988, Suncor Inc. reported a loss of $49 million. The 
Corporation accounts for its investment in Suncor Inc. using the 
equity method and this loss is the major factor explaining the $8.6 
million loss reported by the Corporation. The Corporation realized 
$25.4 million from the sale of investments in 1988. The Corpora- 
tion paid a special dividend of $20 million to its government 
shareholder in 1988. The proceeds from the sale of assets to- 
gether with its dividend and interest income left the Corporation in 
a healthy cash position at year end. The Board of Directors voted 
a further dividend of $28 million to its Government shareholder in 
January 1989. A financial statement is included. 


39074 (ORNL/FTR-2750) [Workshop on risk assessment 
and risk management]: Foreign trip report, October 23-31, 
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1987. Travis, C.C. Oak Ridge National Lab., TN (USA). 13 Nov 
1987. 22p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE90012326. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler attended the 2nd US-Japan workshop on Risk As- 
sessment and Risk Management and presented a paper entitled 
“Risk Assessment Techniques.” the objective of the workshop was 
to investigate differences and similarities between the US and 
Japan in approaches to environmental risk management. It became 
apparent that differences exist between the two nations. In Japan, 
the approach to environmental risk management is essentially a 
closed system based on personal networks and principles of 
confidentiality. This system discourages wide interest-group partici- 
pation. In contract, the US approach is essentially an open system 
based on explicit procedures and principles of law. This system en- 
courages wide interest-group participation. Government officials in 
Japan generally place little emphasis on the use of formal, quanti- 
tative risk assessments and cost-benefit analyses; instead, higher 
priority is given to qualitative data and analyses. US government 
officials generally place great emphasis on the conduct and use of 
formal, quantitative risk assessments and cost-benefit analyses. 


2940 Fossil Fuels 


Refer also to citation(s) 38411, 38432, 38436, 38437, 38441, 
38444, 38461, 38462, 38467, 38468, 38469, 38475, 38477, 38483, 
38509, 38511, 38522, 38523, 39051, 39073 


39075 (DOE/EIA-0035(90/03)) Monthly energy review, 
March 1990. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Energy Markets and End Use. 26 Jun 
1990. 137p. Sponsored by U.S. DOE Energy Information Adminis- 
tration. Order Number DE90012923. Available from NTIS, PC 
A07/MF A01 - GPO - OSTI; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the principal 
energy commodities in the United States. Also included are data 
on international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


39076 (DOE/EIA—0520(90/06)) International petroleum 
statistics report, June 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Energy Markets and End 
Use. 28 Jun 1990. 38p. Sponsored by U.S. DOE Energy Informa- 
tion Administration. Order Number DE90013465. Available from 
NTIS, PC A03/MF A01 - GPO - OSTI; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, consumption, imports, exports, and 
stocks. The report has three sections. Section 1 contains time se- 
ries on world oil production, and on oil consumption and stocks in 
the Organization for Economic Cooperation and Development 
(OECD). This section contains annual data beginning in 1973, and 
monthly data for the most recent two years. Section 2 presents an 
oil supply/consumption balance for the market economies (i.e. non- 
communist countries). This balance is presented in quarterly 
intervals for the most recent two years. Section 3 presents data on 
oil imports by OECD countries. This section contains annual data 
beginning in 1982, and quarterly data for the most recent two 
years. Data for the United States are developed by the Energy In- 
formation Administration's (EIA) Office of Oil and Gas. Data for the 
other countries are derived largely from published sources, includ- 
ing International Energy Agency publications, the EIA Intemational 
Energy Annual, and the trade press. (See sources after each sec- 
tion.) All data are reviewed by the International Statistics Branch of 
EIA. All data have been converted to units of measurement familiar 
to the American public. Definitions of oil production and consump- 
tion are consistent with other EIA publications. 


39077 (GH-1-89E) Reasons for decision in the matter of 
TransCanada Pipelines Limited: Application persuant to part 3 
of the National Energy Board Act for a certificate to construct 
facilities, and in the matter of Amoco Canada Petroleum Com- 
pany Ltd. and Consolidated Edison Company of New York, 
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Inc., ICG Utilities (Ontario) Ltd. (Gas export and reimport), In- 
deck Gas Supply lon, Western Gas Marketing Limited, 
Western Gas Marketing Limited as agent for TransCanada 
Limited, Direct Energy Marketing Li National Energy 
Board, Ottawa, ON (Canada). Dec 1989. 101p. (CE-03086). Avail- 
able from National Energy Board, Trebla Bldg., 473 Albert St., 
Ottawa, ON, CAN K1A OE5. Prices: PRICES UPON REQUEST. 
TransCanada Pipelines Ltd. applied to the National Energy 
Board for permission to build new facilities to increase its deliveries 
to its domestic markets in Eastern Canada and to export markets 
in the United States. The proposed facilities consisted of 494.9 km 
of pipeline, 5 new meter stations, a total of 5 new compressor units 
and the relocation of one existing compressor unit. Also applied for 
were spare units and standby plant facilities, project-specific and 
overall supply, requirements in the Canadian and export markets, 
transportation arrangements and the need for the new facilities, 
land use and environmental matters, and the economic feasibility 
of pipeline expansions. The Board found the proposed expansion 
to be economically feasible, with the approved facilities creating 
only minimal environmental impacts if the measures for environ- 
mental protection proposed are implemented. The Board was 
satisfied with TransCanada's route selection criteria and proposed 
routing of facilities and granted TransCanada’s request to exempt 
new facilities to be installed along the existing pipeline infrastruc- 
ture from the requirements of detailed route proceedings. Proposed 
facilities for loss-of-unit protection were denied, as was the pro- 
posed relocation of a compressor to serve a new pipeline project, 
since this project had not yet been considered. 4 figs., 9 tabs. 


39078 (GH-1-89F) Reasons for decision In the matter of 
TransCanada Pipelines Limited: Application pursuant to part 3 
of the National Energy Board Act for a certificate to construct 
facilities, and in the matter of Amoco Canada Petroleum Com- 
y Ltd. and Consolidated Edison Company of New York, 
Inc., ICG Utilities (Ontario) Ltd. (Gas export and reimport), In- 
deck Gas Supply Corporation, Western Gas Marketing Limited, 
Western Gas Marketing Limited as agent for TransCanada 
Pipelines Limited, Direct Energy Marketing Li National Energy 
Board, Ottawa, ON (Canada). Dec 1989. 107p. (CE-03087). Avail- 
able from National Energy Board, Trebla Bidg., 473 Albert St., 
Ottawa, ON, CAN K1A OES. Prices: PRICES UPON REQUEST. 
TransCanada Pipelines Ltd. applied to the National Energy 
Board for permission to build new facilities to increase its deliveries 
to its domestic markets in Eastern Canada and to export markets 
in the United States. The proposed facilities consisted of 494.9 km 
of pipeline, 5 new meter stations, a total of 5 new compressor units 
and the relocation of one existing compressor unit. Also applied for 
were spare units and standby plant facilities, project-specific and 
overall supply, requirements in the Canadian and export markets, 
transportation arrangements and the need for the new facilities, 
land use and environmental matters, and the economic feasibility 
of pipeline expansions. The Board found the proposed expansion 
to be economically feasible, with the approved facilities creating 
only minimal environmental impacts if the measures for environ- 
mental protection proposed are implemented. The Board was 
satisfied with TransCanada’s route selection criteria and proposed 
routing of facilities and granted TransCanada’s request to exempt 
new facilities to be installed along the existing pipeline infrastruc- 
ture from the requirements of detailed route proceedings. Proposed 
facilities for loss-of-unit protection were denied, as was the pro- 
posed relocation of a compressor to serve a new pipeline project, 
since this project had not yet been considered. 4 figs., 9 tabs. 
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39079 (CONF-900833-3) The process of integrated re- 
source planning for electric utilities. Schweitzer, M. (Oak Ridge 
National Lab., TN (USA)); Hirst, E.; Yourstone, E. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 15p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract ACO05- 
840R21400. From ACEEE summer study on energy efficiency in 
buildings; Pacific Grove, CA (USA); 26 Aug - 1 sep 1990. Order 


Number DE90012287. Available from NTIS, PC AO3/MF A01 - = 
OSTI; GPO Dep. 
This paper identifies six key issues in utility integrated resource 
planning that are expected to influence a plan's societal value and 
discusses the first four, which are related to the planning process. 
They are: (1) the relative emphasis placed on supply- and 
demand-side resources throughout the planning process; (2) the 
breadth of inputs considered during plan preparation from various 
in-house departments and non-utility interests; (3) the criteria used 
to select options for resource plans; and (4) the uncertainty analy- 
ses used and their application to the resource selection process. A 
number of opportunities exist for utilities and their regulators to im- 
prove the planning process in order to increase the value of the 
resource plans that are produced. Specifically, utilities and/or their 
state regulatory agencies can: (1) conduct comprehensive assess- 
ments of demand-side management (DSM) resources, avoid 
unduly restrictive screening methods, and expand data collection 
efforts concerning current energy-use patterns and existing DSM 
program performance; (2) increase the involvement of regulators 
and other interested non-utility parties in the resource planning 
process through mechanisms such as public meeting and the es- 
tablishment of technical advisory boards; (3) when evaluating the 
cost-effectiveness of potential demand-side resources, use the 
Total Resource Cost Test or Societal Test instead of the more re- 
strictive Ratepayer Impact Test, consider the environmental effects - 
of the resources considered, and examine the effects of the entire - 
mix of resource selection criteria used; and (4) focus uncertainty — 
analysis on key uncertainties over the short-term time horizon and 
make sure that the results of this analysis are used in resource se- 

lection. 20 refs., 1 fig. 


39080 (DOE/CE/28309-T1) New York State farmstead 
demand-side management. Synergic Resources Corp., Bala- 
Cynwyd, PA (USA). 9 Nov 1989. 26p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract FG01- 
89CE28309. (SRC—1369R). Order Number DE90013007. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This project is designed to support the analysis of conservation 
and load management potential for New York State farmsteads and 
to identify the marketing and promotional measures necessary to 
gain higher levels of acceptance. The project is designed to pro- 
vide maximum value to each of the utility co-sponsors and to the 
US Department of Energy, particularly in the areas of “technology 
assessment,” “market penetration,” ‘integrated utility planning” and 
“technology transfer.” The essential elements of this project are the 
following: a market assessment of the farmstead market in New 
York state and the types of technologies, programs and services 
that are presently being offered to rural farmsteads; technical op- 
tions for farmsteads will be developed including information on the 
first costs, expected life, performance characteristics, demand and 
energy impacts and conditions affecting the attractiveness of such 
measures. This information will be specific to New York State; the 
market penetration model used in this project will analyze DSM 
program options using utility costs and rate schedules, load 
shapes, technology and customer characteristics to determine the 
cost effectiveness of the various options under consideration; and 
develop a guidebook and technology briefs and conduct a two-day 
workshop to publicize the project approach and the results to en- 
sure maximum visibility to the project and its findings. 6 figs. 


39081 (EPRI-CU-6884) Proceedings: Power quality for 
end-use applications conference, 1988. Ferrer, M. (TEM Asso- 
ciates, Inc., Emeryville, CA (USA)); Koeturius, C.; Rabinovitch, W.; 
Rosenwasser, P. Electric Power Research Inst., Palo Alto, CA 
(USA); TEM Associates, Inc., Emeryville, CA (USA). ©Jun 1990. 
121p. Sponsored by Electric Power Research Institute. (CONF- 
8803268-: Proceedings: power quality for end-use applications 
conference, 1988, San Antonio, TX (USA), 8-10 Mar 1988). Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

At the Power Quality for End-Use Conference, over 255 partici- 
pants representing the electric utility industry, end users, power 
conditioning equipment manufacturers, universities, and govern- 
ment met from March 8-10, 1988 in San Antonio, Texas to discuss 


the numerous power quality issues related to new technologies. 
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Because of the increasing use of microprocessors and sensitive 
digital circuitry in residential, commercial, and industrial applica- 
tions, concern has arisen over the quality of electric power being 
supplied, particularly in regards to transient voltage, voltage flicker, 
and voltage variations. During the early 1980s, utility customers 
began discovering that their electronic equipment sometimes did 
not operate properly when exposed to power disturbances. Today 
extremely rapid advances in new electronic equipment that is ultra- 
sensitive to power quality have posed major challenges to the utility 
industry. These challenges demand immediate attention. Therefore, 
EPRI organized the Power Quality for End-Use Applications Con- 
ference to help all involved parties better understand power quality 
issues and how to mitigate their adverse effects. Twenty-one pre- 
sentation were given in ten sessions which addressed such issues 
as: sensitive equipment design and specification requirements; 
proper grounding and wiring practices; power monitoring and mea- 
suring techniques; end-user options for power quality assurance; 
mitigation equipment applications and selection; the need for 
power quality standards; and solving power quality problems. 


39082 (EPRI-CU-6898) Competitive procurement of elec- 
tric utility resources: Final report. Fox-Penner, S. (Charles River 
Associates, Inc., Boston, MA (USA)); O'Rourke, P.; Spinney, P.J. 
Electric Power Research Inst., Palo Alto, CA (USA); Charles River 
Associates, Inc., Boston, MA (USA). ©Jul 1990. 168p. Sponsored 
by Electric Power Research Institute. Available from Research Re- 
ports Center, Box, 50490, Palo Alto, CA 94303. 

This reference describes the complete competitive procurement 
process life cycle, providing an overview of the building and re- 
source planning process, basic tasks and issues associated with 
the solicitation design, price evaluation, determination and evalua- 
tion of nonprice factors, issuance of requests for proposal (RFPs) 
and evaluation logistics, awards and contract negotiation, and post- 
contract follow-up. Though this report does not attempt to design 
particular programs, it does explain the procurement process in de- 
tail and illustrates major design considerations and decisions. 
Because of the use of bidding in the purchase of new electric re- 
sources is a unique development in the industry, this document 
offers a concise and effective overview of the various methods 
used today, combining the most current and viable information on 
the topic. Moreover, it highlights the differences between demand- 
side and supply-side procurement and describes the analytical 
steps in the integrated resource planning process, with emphasis 
on supply-side bidding. 


39083 (EPRI-OCSP-6894) Research and development in 
the 1980s: An overview: Final report. Briskin, D.; Feher, J.S. 
Electric Power Research Inst., Palo Alto, CA (USA). ©Jun 1990. 
5ip. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, Ca 94303. 

An overview of Research and Development for utility executives 
and other professionals. Encompasses US and international R&D 
as well as collaborative and electric utility R&D. Discusses the ben- 
efits and challenges of R&D activities; supports earlier findings that 
R&D spending improves productivity. Includes factual information, 
trend descriptions and analyses, brief contextual explanations, and 
suggested readings. Some previously unpublished information on 
electric utility R&D. 36 refs., 13 figs., 12 tabs. 


39084 (NEB-CE03049) Inter-utility electricity trade review. 
National Energy Board, Ottawa, ON (Canada). 2 Mar 1990. 34p. 
(CE-03049). Available from National Energy Board, Trebla Bidg., 
473 Albert St., Ottawa, ON, CAN K1A OE5. Prices: PRICES UPON 
REQUEST. 

The National Energy Board was asked by the federal govern- 
ment to review and report on measures that could be taken to 
encourage greater interprovincial cooperation between Canada’s 
electrical utilities, and enable buyers and sellers of electricity to ob- 
tain commercial access to available transmission capacity through 
intervening provinces for wheeling purposes. The Board is planning 
to carry out the review by first focusing on inter-utility cooperation, 
and secondly by addressing questions related to wheeling and 
transmission access. This document includes letters of transmis- 
sion from the Board and the Minister of Energy, Mines, and 
Resources; a background document clarifying the scope of the 
Board’s study by developing a conceptual framework that will 
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describe those aspects of inter-utility cooperation that the Board in- 
tends to focus on at the present time; and a questionnaire to the 
electrical utilities requesting information on interconnections, exist- 
ing cooperation agreements, future cooperation initiatives and the 
current resource plan of the utility. 


2980 Consumption and Utilization 
Refer also to citation(s) 39075 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 38758, 38785, 39061, 39091, 39102 
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3001 MHD Generators 
Refer also to citation(s) 38801, 39148 


39085 (DOE/PC/79680-T3) Computer controlled MHD 
power consolidation and pulse generation system: Technical 
progress report, April 1989-—September 1989. Johnson, R.; Mar- 
cotte, K.; Donnelly, M. Montana State Univ., Bozeman, MT (USA). 
Dept. of Electrical Engineering. 29 May 1990. 36p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC22-87PC79680. (ERL— 
290666-2). Order Number DE90013055. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The major goal of this research project is to establish the feasi- 
bility of a power conversion technology which will permit the direct 
synthesis of computer programmable pulse power. Feasibility will 
be established in this project by demonstration of direct synthesis 
of commercial frequency power by means of computer control. The 
power input to the conversion system is assumed to be a MHD 
Faraday connected generator which may be viewed as a multi- 
terminal de source. This consolidation/inversion process is referred 
to subsequently as Pulse-Amplitude-Synthesis-and-Control (PASC). 
A secondary goal is to deliver a controller subsystem consisting of 
a computer, software, and computer interface board which can 
serve as one of the building blocks for a possible Phase 2 proto- 
type system. 


3004 Thermionic Converters 
Refer also to citation(s) 38863, 38865 


3005 Fuel Cells 
Refer also to citation(s) 38517, 39040 


39086 (AD-A-—219297/9/XAB) Enhanced ceria __ solid- 
electrolyte fuel-cell development. Reduction of electronic 
conductivity permits use of a solid ceria electrolyte in high- 
efficiency high-power-density fuel cells at temperatures 
compatible with metallic cell hardware. Quarterly interim 
report No. 5 for period ending September 1989. Maricle, D.L. In- 
ternational Fuel Cells Corp., South Windsor, CT (USA). Jan 1990. 
41p. (FCR-10815). Available from NTIS, PC A03/MF A01. 

The high operating temperature of zirconia based solid oxide fuel 
cells has been shown in many studies to have advantages for both 
space and terrestrial applications. The high heat rejection tempera- 
ture minimizes radiator size and weight for high atmospheric and 
space applications. Mobile and stationary terrestrial applications 
take advantage of a cell temperature high enough to directly re- 
form hydro-carbon fuels, achieving high efficiency and energy 
density. Government funded solid oxide fuel cell (SOFC) efforts are 
concentrated on the monolithic and tubular cell designs employing 
zirconia as the oxide ion conduction membrane. Zirconia requires 
an operating temperature of 1000 C to achieve adequate elec- 
trolyte conductivity. All-ceramic cell structures are used in both 
cases, leading to fragile, failure prone cells, and manufacturing 
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steps which are difficult to scale up and costly. IFC's molten car- 
bonate fuel cell development demonstrates the reliability of ductile 
sheet metal parts used for gas flow fields, separator plates, and 
frames in the 650 C temperature range. Ceria doped with gadolin- 
ium has ionic conductivity at 700 C comparable to zirconia at 1000 
C. At 700 C a variety of stainless steels offer acceptable strength 
and oxidation resistance for use as cell hardware. 


39087 (ECN-RX-90-019) Molecular dynamics simulation of 
molten alkali carbonates. Tissen, J.T.W.M.; Janssen, G.J.M. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Mar 1990. 30p. Order Number DE90797044. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

Submitted for publication in Molecular Physics. 

Molecular dynamics simulations have been performed on molten 
LisCO3, NagCO3, and K2COg in the N,V,T ensemble at 1200 K. 
The pair potentials contained only Coulomb interaction and 
Born-type repulsion with a parametrization based upon ab initio in- 
teraction energies from which electronic polarization effects had 
been subtracted. It is shown that even at this level a significant 
change in structure of the melt is observed going from Li2zCO3 to 
K2CO3. The self diffusion constants of the ions are fairly well re- 
produced by the calculations. It is found that rotation of the CO3?- 
ions is substantially easier in K2CO3 than in Li2CO3. 6 figs., 28 
refs., 4 tabs. 


39088 (N-90-18808) Integrated regenerative fuel cell exper- 
imental evaluation. Final report, 11 January 1988-30 June 
1989. Martin, R.E. International Fuel Cells Corp., South Windsor, 
CT (USA). 1990. 65p. (NASA-CR-—185183;NAS—1.26:185183;FCR-— 
10555A). Available from NTIS, PC A04/MF A01. 

An experimental test program was conducted to investigate the 
performance characteristics of an integrated regenerative fuel cell 
(IRFC) concept. The IRFC consists of a separate fuel cell unit and 
electrolysis cell unit in the same structure, with internal storage of 
fuel cell product water and external storage of electrolysis cell pro- 
duced hydrogen and oxygen. The fuel cell unit incorporates an 
enhanced Orbiter-type cell capable of improved performance at re- 
duced weight. The electrolysis cell features a NiCo204 catalyst 
oxygen evolution eletrode with a porous Teflon cover to retard 
electrolyte loss. Six complete IRFC assemblies were assembled 
and performance tested at an operating temperature of 200 F (93.3 
C) and reactant pressures up to 170 psia (117.2 n/cu cm) on IRFC 
No. 4. Anomalous pressure charge/discharge characteristics were 
encountered during performance evaluation. A reversible fuel cell 
incorporating a proprietary bi-functional oxygen electrode operated 
satisfactory at 200 F (93.3 C) at reactant pressures up to 50 psia 
(41.4 n/cu cm) as a regenerative fuel cell for one cycle, before de- 
veloping an electrical short in the fuel cell mode. Electrolysis cell 
300-hour endurance tests demonstrated the electrolyte retention 
capability of the electrode Teflon cover and the performance stabil- 
ity of the bi-functional oxygen electrode at high potential. 


39089 (NEDO-P-8810) Survey concerning hydrogen sup- 
pling system for phosphoric acid fuel cells (Part 2). New 
Energy Development Organization, Tokyo (Japan). Mar 1989. 99p. 
(In Japanese). Order Number DE90503593. Available from NTIS 
(US Sales Only), PC AO5/MF A01. 

Main body of phosphoric acid fuel cells has excelent features on 
load variation and lower load characteristics. In order to exhibit 
these features further, it is necessary to reasonably improve the 
hydrogen supplying system and a powerful measure is to apply the 
thermally effective conversion technology (hereinafter referred to 
TFCT) using a permeable solid to a reformer. Subsequent to the 
fundamental survey carried out in previous year(1988), the concep- 
tual design of the reformer applying this idea was carried out this 
year to make static and dynamic analyses and then problems which 
occur in practical use, were extracted. Dynamic simulation for the 
reformer applied by TECT showed the excelent loading responce 
and agreed well with the previous fundamantal experiments. In ad- 
dition, the conceptual design of fuel cell power generating ststem 
by using this TECT applied reformer was made and comparatively 
compact unit became possible. 5 refs., 28 figs., 4 tabs. 


39090 (PB-90-207366/XAB’ Synthesis of novel fluorinated 
phosphonic anc phospainic acid elect: ..ytes |; phosphoric 
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acid fuel cells. Annual , January 1, 1989-December 31,, 
1989. Burton, D.J. lowa Univ., lowa City, IA (USA). Dept. of Chem-: 
istry. Jan 1990. 25p. Available from NTIS, PC A03/MF A01. 

See also PB-89-194120. 

A practical synthesis of (HO)2P(O)CF2CF2P(0)(OH)2(H20) has 
been developed from commercially available precursors. Prelimi- 
nary electrochemical evaluation of the bis phosphonic acid has 
provided encouraging results. Methodology for the preparation of 
homologous flourinated bis phosphonic acids of the type 
(HO)2P(O)(CF2)nP(O)(OH)2 (where n = 3,4,6) has been devel- 
oped. In addition, samples of (HO)2P(O)(CF2)nSO3H(H20) (where 
n = 1,2) have been prepared. Methodology to demonstrate the 
preparation of (RO)2P(O)(CF2)xO(CF2)ySO3H has proven suc- 
cessful. 
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39091 (ORNL/CON-302) Conservation and renewable en- 
ergy program: Bibliography, 1990 edition. Vaughan, K.H. Oak 
Ridge National Lab., TN (USA). Apr 1990. 118p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. Order Number DE90011297. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This bibliography lists reports and selected papers published ’ 
under the Oak Ridge National Laboratory Conservation and Re-’ 
newable Energy Program from 1986 through February 1990. Most 
of the documents in the bibliography are available from Oak Ridge 
National Laboratory. 
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Refer also to citation(s) 38413, 38414, 38415, 38416, 38417, 
38418, 38419, 38420, 38421, 38426, 38427, 38428, 38756, 38776, 
38777, 38778 


39092 (DOE/SF/17538-T2) Building design guidelines for 
solar energy technologies: Phase 1, Annotated bibliography. 
Givoni, B. California Univ., Los Angeles, CA (USA). Graduate 
School of Architecture and Planning. [1989]. 47p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
FG03-88SF17538. Order Number DE90012499. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document contains a collection of bibliographies concerning 
the implementation of solar energy technology into architecture. 
Some titles of included works are: Passive Solar Handbook; Solar 
Energy; The Solar Home Book; Performance Criteria for Solar 
Heating and Cooling Systems; Alternative Natural Energy Sources 
in Building Design; Regional Guidelines for Buildings; and A survey 
of Passive Solar Buildings. A total of 46 bibliographies are in- 
cluded. (FSD) 


39093 (DOE/SF/17538-T3) Bullding design guidelines for 
solar energy technologies: Final report. Givoni, B. California 
Univ., Los Angeles, CA (USA). School of Architecture and Urban 
Planning. Jan 1989. 129p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract FG03-88SF17538. Order 
Number DE90012500. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

There are two main objectives to this publication. The first is to 
find out the communalities in the experience gained in previous 
studies and in actual applications of solar technologies in buildings, 
residential as well as nonresidential. The second objective is to re- 
view innovative concepts and products which may have an impact 
on future developments and applications of solar technologies in 
buildings. The available information and common lessons were col- 
lated and presented in a form which, hopefully, is useful for 
architects and solar engineers, as well as for teachers of “solar ar- 
chitecture” and students in Architectural Schools. The publication is 
based mainly on the collection and analysis of relevant information. 
The information included previous studies in which the perfor- 
mance of solar buildings was evaluated, as wel! as the personal 

oric...2 of the Author and the research consultants. The state 
-. the ait, as indicated by these studies and personal experience, 





was summarized and has served as basis for the development of 
the Design Guidelines. In addition to the summary of the state of 
the art, as was already applied in solar buildings, an account was 
given of innovative concepts and products. Such innovations have 
occurred in the areas of thermal storage by Phase Change Materi- 
als (PCM) and in glazing with specialized or changeable properties. 
Interesting concepts were also developed for light transfer, which 
may enable to transfer sunlight to the core areas of large multi 
story nonresidential buildings. These innovations may have a sig- 
nificant impact on future developments of solar technologies and 
their applications in buildings. 15 refs., 19 figs., 3 tabs. 


39094 (DOE/SF/17538-T4) Evaluation of analytical tools 
for the solar energy design of bulidings. Utzinger, M. Wisconsin 
Univ., Milwaukee, WI (USA). School of Architecture and Urban 
Planning. 28 Feb 1989. 57p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract FG03-88SF17538. Order 
Number DE90012501. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

The advent of powerful microcomputers has dramatically affected 
the operation of the small architectural office. Architects with PC 
computers now have access to sophisticated CAD, database, 
specification and analysis programs. Solar energy simulation pro- 
grams which formerly ran only on expensive main frame and mini 
computers have been ported over to the new microcomputers. The 
architect now has a wide range of solar energy analysis tools from 
which to choose. This report presents the results of evaiuations of 
a number of solar energy analysis tools. The basis for evaluation is 
described briefly below. To make an informed choice when picking 
a solar energy analysis tool, the architect needs to know how the 
tool can fit into the design process; the ease of use of the tool; and 
the relative accuracy of the tool. The tools evaluated for this re- 
search study include complex building energy simulation programs, 
simplified building energy analysis programs. Programs which 
model building components related to solar performance, for exam- 
ple, WINDOWS which evaluates the thermal and optical properties 
of a variety of glazing options. This research project has been di- 
vided into two evaluation components. First, the operation and 
relative accuracy of the solar design tools is evaluated. A fractional 
factorial experimental method is developed to permit estimate of 
the effects of 8 building design variables on heating and cooling 
load requirements. The effects of building design variables esti- 
mated by each program are compared and discussed, giving a 
relative comparison of a solar design tool’s accuracy. Second, the 
program are compared in terms of their applicability to an architec- 
tural office. This comparison discusses the applicability of each tool 
various phases of the design process. The complexity of the pro- 
gram and required skill of the user is also discussed. 


39095 


(EMR-CE03038) The development of a knowledge 
base relating to indoor use of caulks, sealants and weather- 
strip products. Vol. 4. The safety categorization of sealants 


according to their volatile emissions. Jennings, D. 
(Saskatchewan Research Council, Saskatoon, SK (Canada)); Eyre, 
D.; Small, M. Department of Energy, Mines and Resources, Ot- 
tawa, ON (Canada). Aug 1988. 247p. (CE-03038). Available from 
Energy, Mines and Resources Canada, Communications Branch, 
580 Booth St., Ottawa, ON, CAN K1A 0E4. Prices: PRICES UPON 
REQUEST. 

Research has been conducted into the toxic hazards that may 
arise from the use of caulks and sealants in residential sealing 
work, mainly for the purposes of energy conservation. Such haz- 
ards are presumed to come from outgassing of harmful volatiles 
into the confined, poorly ventilated airspace of the house. An out- 
gas test method has been developed and refined, and set down in 
the form of a draft standard. A mathematical model, assigning a 
safety rating to the test product, has been developed on the basis 
of the outgas test. This model consists of a number of components 
including treatment of the test data to give a time-dependent varia- 
tion of outgas rate, defining the pattern of sealant use, defining a 
standard worst-case house configuration for estimating concentra- 
tion levels of various volatiles in the indoor air, modelling the body's 
response to the concentration pattern, and comparing the body’s 
response to toxicity criteria. The mathematical model has been 
adapted in computerized form, and a listing for the corresponding 
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program, called SEALSAFE, is included. Tests and mathematical 
analyses were performed on 20 caulk and sealant products, repre- 
senting most generic types available in Canada. In some cases it 
was possible to assign a safety rating, and the tests have enabled 
definition of the type of procedures that will be needed in stan- 
dards testing. They have also helped to define the shortcomings in 
existing toxicological databases. 14 refs., 25 figs., 3 tabs. 


39096 (IBP-WB—17/1987) Passive solar systems for inhab- 
ited private buildings. Measurements and energetic analysis of 
the Zweibruecken solar house. IRB-Forschungsbericht. Erhom, 
H.; Gertis, K.A. Fraunhofer-Iinstitut fuer Bauphysik, Stuttgart (Ger- 
many, F.R.);  Informationszenttum Raum und Bau der 
Fraunhofer-Geselischaft (IRB), Stuttgart (Germany, F.R.); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 20 Oct 1987. 43p. (in German). Contract BMFT 03E-4339-C. 
Available from Copy held by UB/TIB Hannover. 

22 so-called solar houses, designed according to the principle of 
energy-saving construction and 3 conventionally built reference 
houses were subjected to detailed measurements in order to 
demonstrate how modern heating technology can be used for 
private homes. This report contains the results of the energy as- 
sessment of the solar house in Zweibruecken. The building shows 
an average consumption of heating energy. Sun shades provide 
effective protection against an overheating of the rooms in the 
summer. The planned winter garden would have reduced the heat- 
ing energy demand only very little. installing a multiple glazing 
would have been more effective than temporary reflector foils 
together with double glazing. Heat is provided by a boiler with at- 
mospheric gas burner and an electrically driven air-to water heat 
pump which operate in parallel mode. (BWI) With 12 figs., 4 tabs. 


39097 (IBP-WB—23/1988) Passive solar systems for inhab- 
ited private bulidings. Measurements and energetic analysis of 
the conventionally bullt Landstuhl reference house. IRB- 
Forschungsbericht. Erhorn, H.; Gertis, K.A. Fraunhofer-institut fuer 
Bauphysik, Stuttgart (Germany, F.R.); Informationszentrum Raum 
und Bau der Fraunhofer-Geselischaft (IRB), Stuttgart (Germany, 
F.R.); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.). 12 Jan 1988. 40p. (In German). Contract BMFT 
03E-4339-C. Available from Copy held by UB/TIB Hannover. 

22 so-called solar houses, designed according to the principles 
of energy-saving construction and 3 conventionally built houses 
were subjected to detailed measurements in order to demonstrate 
how modern heating technology can be used for private houses. 
This report contains the results of the conventionally built reference 
house. The gross consumption of heating energy is 35% lower than 
the average value. In the summer the building has no tendency to 
heat up. The behaviour of the users can influence the consumption 
of heating energy more than any construction measure. Multiple 
glazing would have been more effective than the triple glazing with 
temporary reflector foils that was chosen here. (BWI). 


39098 (LBL-28272) Object-oriented programming, 
equation-based submodels, and system reduction in SPANK 
[Simulation Problem Analysis Kernel]. Sowell, E.F. (California 
State Univ., Fullerton, CA (USA). Dept. of Computer Science); 
Buhl, F.; Nataf, J.M. Lawrence Berkeley Lab., CA (USA). 15 Jun 


_ 1990. 12p. Sponsored by U.S. DOE Conservation & Renewable 


Energy. DOE Contract AC03-76SF00098. (CONF-890615-—2: Build- 
ing simulation '89, Vancouver (Canada), 23-24 Jun 1989). Order 
Number DE90013872. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Collaborative efforts among building simulation researchers in 
Europe and the US have resulted in wide acceptance of certain 
features as necessary attributes of future simulation environments. 
As identified in the Energy Kernel System (EKS), the principal fea- 
tures are those of the object-oriented programming (OOP) 
paradigm, in which a hierarchy of submodels is readily defined and 
interconnected to form system models of widely varying purpose, 
solution methodology, and implementation description. The Simula- 
tion Problem Analysis Kernel (SPANK) is an early, prototypical 
implementation intended to exhibit at least some of the EKS fea- 
tures, including an OOP-like environment. Additionally, SPANK 
implements a solution process that is based on graph algorithms 
and achieves solution efficiency through a reduction in size of the 
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iterative problem. This paper enlarges on earlier descriptions of 
SPANK, attempting to separate and clarify the modeling issues and 
the solution issues. To this end the nature of the SPANK environ- 
ment is compared to established OOP environments. The SPANK 
equation-based objects are contrasted to the assignment-based 
(input/output oriented) models employed in most current simulation 
environments. The SPANK cut-set reduction methodology is com- 
pared to the more widely known sparse matrix technique. Finally 
the utility of the SPANK reduction algorithm is demonstrated on a 
number of example problems. 21 refs., 3 tabs. 


39099 (ORNL/CON-271) Cooling season energy measure- 
ments of dust and ventilation effects on radiant barriers. 
Levins, W.P. (Oak Ridge National Lab., TN (USA)); Karnitz, M.A.; 
Hall, J.A. Oak Ridge National Lab., TN (USA). Mar 1990. 64p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. Order Number DE90012008. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

Cooling season tests were conducted in three unoccupied ranch- 
style houses in Karns, Tennessee, to determine the effects on attic 
radiant barrier performance incurred by changes in attic ventilation 
area ratio, attic ventilation type, and the buildup of dust on horizon- 
tal radiant barriers. All three houses had R-19 fiberglass batt 
insulation in their attics. Horizontal radiant barriers were artificially 
dusted and the dusted barriers showed measurable performance 
degradations, although the dusted barriers were still superior to no 
radiant barriers. Dust loadings of 0.34 and 0.74 mg/cm* reduced a 
clean radiant barrier surface emissivity of 0.055 to 0.125 and 0.185, 
respectively. Total house cooling load increases amounted to 2.3 
and 8.4% compared to house loads with clean horizontal barriers, 
respectively. When compared to R-19 with no horizontal radiant 
barrier conditions, the dusted horizontal radiant barriers reduced 
cooling loads by about 7%. Testing showed that increasing the attic 
ventilation area ratio from the minimum recommended of 1/300 (1 
ft? of effective ventilation area per 300 ft* of attic area) to 1/150 
had little if any effect on the house cooling load with either truss or 
horizontal barriers present in the attics. Radiant barriers, however, 
still reduced the house cooling load. 18 refs., 17 figs., 26 tabs. 


39100 (ORNL/CON-2$92) Buildings energy research: A bib- 
liography update. Weaver, R.S.; Goins, L.F.; Love, P.M. Oak 
Ridge National Lab., TN (USA). Dec 1989. 311p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. Order Number DE90012977. Available from 
NTIS, PC A14/MF A01 - OSTI; GPO Dep. 

Buildings currently account for more than one-third of the energy 
consumed in the United States. The Department of Energy's Build- 
ing Systems Division (BSD) has sponsored a variety of research 
projects designed to improve energy efficiency of both new and ex- 
isting buildings. A bibliography was first published in April 1983 
and updated in 1985 that contained references to publications pre- 
pared for, sponsored by, or otherwise related to the scope of the 
BSD. This update contains 653 references to documents published 
from 1985 to 1989. The list was developed from a computerized 
bibliographic data base maintained at Oak Ridge National Labora- 
tory by the Health and Safety Research Division's Biomedical and 
Environmental Information Analysis Section. This project is man- 
aged by the Energy Division's Building Thermal Envelope Systems 
and Materials Program. 


39101 
tems and Materials (BTESM) and research utilization/ 
technology transfer progress report for DOE Office of Build- 
ings and Community Systems: Monthly progress report. Burn, 
G. (comp.). Oak Ridge National Lab., TN (USA). May 1990. 35p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. Order Number DE90013504. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evoiution over a period of several months. 


(ORNL/M-1194) Building Thermal Envelope Sys- 
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39102 (PB-90-199951/XAB) HUD (Housing and Urban; 
Development) Intermediate Minimum Property Standards Sup-- 
plement 4930.2 (1989 edition). Solar heating and domestic hot 
water systems. Department of Housing and Urban Development, 
Washington, DC (USA). Office of Policy Development and Re- 
search. Dec 1989. 320p. Available from NTIS, PC A14/MF A02. 
The Minimum Property Standards for Housing 4910.1 were de- 
veloped to provide a sound technical basis for housing under 
numerous programs of the Department of Housing and Urban De- 
velopment (HUD). These Intermediate Minimum Property Standards 
for Solar Heating and Domestic Hot Water Systems are intended to 
provide a companion technical basis for the planning and design of 
solar heating and domestic hot water systems. These standards 
have been prepared as a supplement to the Minimum Property 
Standards (MPS) and deal only with aspects of planning and de- 
sign that are different from conventional housing by reason of the 
solar systems under consideration. The document contains require- 
ments and standards applicable to one- and two-family dwellings, 
multifamily housing, and nursing homes and intermediate care fa- 
cilities references made in the text to the MPS refer to the same 
section in the Minimum Property Standards for Housing 4910.1. 


39103 (PNL-7383) Daylighting practices of the architec 
tural industry (baseline results of a national survey). Hattrup, 
M.P. Pacific Northwest Lab., Richland, WA (USA). May 1990. 65p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE * 
Contract AC06-76RL01830. Order Number DE90013508. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

A national survey of over 300 commercial design architects was 
conducted to develop baseline information on their knowledge, per- 
ceptions, and use of daylighting in commercial building designs. ° 
Pacific Northwest Laboratory conducted the survey for the US De- 
partment of Energy's (DOE) Office of Building and Community 
Systems (BCS). In the survey daylighting was defined as the inten- 
tional use of natural light as a partial substitute for artificially 
generated light. The results suggested that architects need to be 
educated about the true benefits of daylighting and the impacts it 
can have on a building's energy performance. Educational pro- 
grams that will increase the architects’ understanding and 
awareness of modern daylighting technologies and practices 
should be developed by utilities, stage agencies, and the federal 
government. If more architects can be made aware of the true ef- 
fectiveness and positive attributes of daylighting systems and 
technologies, daylighting may be used in more commercial build- 
ings. The results of the survey show that the more familiar 
architects fee! they are with daylighting, the more they use day- 
lighting. 3 refs., 19 tabs. 


39104 Expert systems for radon mitigation. Brambley, M.R. 
(Pacific Northwest Lab., Richland, WA (USA)); Hanlon, R.L.; 
Parker, G.B.; Stratton, R.C. pp. 17 of Proceedings of the Air and 
Waste Management Assoc. 82nd annual meeting and exhibition 
(Abstracts). Air and Waste Management Assoc., Pittsburgh, PA 
(USA) (1989). (CONF-890692-: 82. Air and Waste Management 
Association annual meeting and exhibition, Anaheim, CA (USA), 
25-30 Jun 1989). 

Technical Report 89-14A.5. 

This paper is directed to researchers, policy makers, radon miti- 
gators, and others familiar with the indoor radon problem and 
interested in ensuring that high quality mitigation services are avail- 
able to the public. Expert systems could multiply current efforts to 
provide information and training to radon mitigators. They could 
provide continued assistance to mitigators, long after training 
courses are completed. Such systems would make state-of-the-art 
knowledge on radon mitigation, now held by relatively few experts, 
conveniently available to a much larger number of mitigators. 
Widespread use would improve the quality of mitigation services 
generally available. Two prototype expert systems developed at 
Pacific Northwest Laboratory demonstrate potential capabilities of 
expert systems technology in this field. The systems operate inter- 
actively, querying the user for information and providing 
step-by-step advice on radon measurement and mitigation. The de- 
cisions made by these systems are based on information available 
in published manuals. A fully implemented system for field use 
would require considerably more development, involving creating 





an extensive radon knowledge base in cooperation with leading ex- 
perts on radon mitigation. 


39105 Source strengths and sources of volatile organic 
compounds in a new office building. H on, A.T. (Lawrence 
Livermore National Lab., CA (USA)); Daisey, J.M.; Grot, R. pp. 85 
of Proceedings of the Air and Waste Management Assoc. 82nd 
annual meeting and exhibition (Abstracts). Air and Waste Manage- 
ment Assoc., Pittsburgh, PA (USA) (1989). (CONF-890692-: 82. 
Air and Waste Management Association annual meeting and exhi- 
bition, Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-80.7. 

This study was conducted at a newly constructed office building 
in Portland, OR. The primary objectives were to identify the major 
sources of volatile organic compounds (VOC) in the building and to 
measure both long-term (one year) and short-term (several days) 
variations in source strengths. Samples for VOC were collected on 
four occasions over 14 months starting with the first month of oc- 
cupancy. Samples were also collected over four days (Friday - 
Monday) in the final sampling period. The primary source of VOC 
in the building was liquid process photocopiers and plotters which 
emitted a characteristic mixture of C19-C,; branched alkanes. Vehi- 
cles in the below ground parking garage were probably also a 
major source of hydrocarbons. The source strength of total organic 
carbon, which was dominated by the photocopier emissions, re- 
mained relatively constant over the course of the study. The 
short-term variations in source strengths clearly demonstrated the 
relationship between building occupancy and sources. 


39106 Assessing tap-water contributions to inhalation ex- 
posures for volatile organic chemicals. McKone, T.E. (Lawrence 
Livermore National Lab., CA (USA)); Knezovich, J.P. pp. 85 of Pro- 
ceedings of the Air and Waste Management Assoc. 82nd annual 
meeting and exhibition (Abstracts). Air and Waste Management As- 
soc., Pittsburgh, PA (USA) (1989). DOE Contract W-7405-ENG-48. 
(CONF-890692—: 82. Air and Waste Management Association an- 
nual meeting and exhibition, Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-80.6. 

Human exposure to volatile organic compounds (VOCs) in tap 
water is often assumed to be dominated by ingestion of drinking 
water. This paper addresses the relative importance of household 
exposures to VOCs transferred from tap water to indoor air. The 
authors have developed a three compartment model, which is used 
to simulate the 24-h concentration history of VOCs in the shower, 
bathroom, and remaining household volumes and resulting from 
the use of contaminated tap water. Mass transfer coefficients from 
water to air are derived form measured data for radon and ad- 
justed to account for differences in mass transfer properties for 
VOCs. Using this model, the authors estimate the ratio of indoor 
inhalation uptake to water ingestion uptake to be one or greater for 
VOCs. They also present a description of an experimental shower 
in an actual dwelling that they are using to measure the transfer ef- 
ficiency of VOCs from showers and toilets to indoor air. 


39107 Public response to radon information: A case study 
of the Bonneville Power Administration's indoor air quality ed- 
ucation program. Baechler, M.C. (Battelle Pacific Northwest Lab., 
Richland, WA (USA)); Englin, J.E. pp. 60 of Proceedings of the Air 
and Waste Management Assoc. 82nd annual meeting and exhibi- 
tion (Abstracts). Air and Waste Management Asscc., Pittsburgh, PA 
(USA) (1989). (CONF-890692-: 82. Air and Waste Management 
Association annual meeting and exhibition, Anaheim, CA (USA), 
25-30 Jun 1989). 

Technical Report 89-56.4. 

This paper discusses how the Bonneville Power Administration 
established an education program to help consumers make in- 
formed decisions about radon and other indoor air pollutants. The 
program offers information, free radon monitoring, and subsidized 
radon mitigation. They assess public response to the program us- 
ing a variety of program evaluations and mitigation follow ups. 
They also apply a simple statistical model to forecast consumer 
participation in response to program age and radon exposure lev- 
els. They found in-person delivery of booklets to be effective at 
introducing participants to indoor air quality issues. 
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39108 Comparing measured savings and cost effectiveness 
of multifamily retrofits in the United States and Europe. Harris, 
J.R. (Buildings Energy Data Group, Applied Science Div., 
Lawrence Berkeley Lab., Univ. of California, Berkeley, CA (US)); 
Goldman, C.A.; Greely, K.M.; Wenger, F.; Gsponer, A.; Richalet, Y. 
Energy Systems and Policy (USA), 13(2): 97-114 (1989). DOE 
Contract AC03-76SF00098. 

In both the United States and Europe, multifamily buildings use a 
significant fraction of (nontransportation) oil and have increasingly 
been targeted by residential energy conservation and research pro- 
grams. Lawrence Berkeley laboratory and several European 
collaborators have compiled and analyzed measured data on 
retrofit savings and cost effectiveness for 150 fuel-heated multifam- 
ily retrofit projects in the United States and for 130 projects in 
Europe. Energy savings in the United States, France, and Sweden 
were typically 14-18% of preretrofit energy use for space heat and 
hot water. Swiss buildings saved about 23%, but with much higher 
investments in conservation and greater emphasis on shell insula- 
tion rather than (lower-cost) heating system improvements. Median 
simply payback times for U.S. multifamily buildings were about 5 
years; paybacks for the European retrofits were three to six times 
longer. In each country, heating system measures were generally 
more cost effective than shell improvements as a result of lower 
retrofit costs and comparable savings. Even after retrofit, the U.S. 
multifamily buildings were significantly more energy than the Euro- 
pean buildings. This comparison, as well as the types of retrofits 
observed in the U.S. projects, suggests that many opportunities re- 
main for improving efficiency in existing U.S. multifamily buildings. 


39109 implementing energy conservation programs for new 
residential and commercial buildings. Vine, E. (Energy Analysis 
Program, Lawrence Berkeley Lab., Berkeley, CA (US)); Harris, J. 
Energy Systems and Policy (USA), 13(2): 115-140 (1989). 

This article evaluates the implementation of programs promoting 
energy efficiency in new residential and commercial construction. It 
is one of a series of program experience articles that seek to syn- 
thesize current information from both published and unpublished 
sources to help utilities, state regulatory commissions, and others 
to identify, design, manage, and evaluate demand-side programs. 
The investigation focused on nonmandatory programs that are de- 
signed to complement or in some cases substitute for mandatory 
energy efficiency requirements in local and state building codes. 
The following types of nonmandatory programs were evaluated: 
technology demonstrations, pilot demonstration programs, financial 
incentive programs (including rebates, conservation rates, reduced 
hookup fees, reduced loan interest rates and loan-qualifying crite- 
ria, guaranteed savings, and tax credits), consumer information 
and marketing programs (including energy rating systems and 
energy awards), technical information programs (including profes- 
sional guidelines, design tools, design assistance, and 
standards-related training, compliance, and quality control), and 
site and community planning. In addition to presenting findings for 
each program category; the authors provide general program con- 
clusions applicable to most of the energy conservation programs 
reviewed in this article and suggest energy conservation program 
strategies for promoting energy-efficient construction in the residen- 
tial and commercial sectors. 


3202 Transportation 
Refer also to citation(s) 39447, 39866 


39110 (NAL-TM-604) Study of recent fuel oil cost in air 
lines (Part 2): Fuel consumption and expense vs. effect. Tan- 
abe, Yoshikazu. National Aerospace Lab., Chofu, Tokyo (Japan). 
Mar 1989. 31p. (in Japanese). Order Number DE90503358. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

Through an arrangement of published data about American air 
lines during 1985 through 1987, the overall expense vs. transporta- 
tion fee (expense vs. effect) was studied as a main viewpoint. As a 
result, the fuel oil cost, even in case of wide fuselage plane, high in 
transportation efficiency, was high in ratio, 32 to 52% (3 to 5 times 
as high as that 12 to 14 years ago), and fluctuated connectedly 
with the oil price. While the jet fuel price fluctuated connectedly 
with the oil price per equal volume with 1.3 to 1.4 of price ratio. 
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Further, the flight range ratio was recorded to be approx. 0.06 to 
0.24 km/kg. While the transportation efficiency was lower than ap- 
prox. 5000kg*km/kg with a wide range of overall expense, approx. 
9 to 87 cents per compensative transportation ton*km. Because 
even a sudden decrease in transportation quantity did not decrease 
the overall expense, it was known to be important in management 
to secure the transportation quantity. 30 refs., 15 figs., 1 tab. 


39111 (NAL-TM-608) Space plane model for visual mea- 
surement of aerodynamic heating. Watanabe, mitunori. National 
Aerospace Lab., Chofu, Tokyo (Japan). Aug 1989. 21p. Order 
Number DE90505514. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Space plane models (300mm in length) were fabricated with 
electroformed molds. High heat resistant epoxy resin (STYCAST) 
was used for a model material, and the glossy models superior in 
heat resistance, heat insulation and rigidity were obtained, as well 
as a prospect for low cost production of several models with the 
same accuracy. While errors of the model were + 1.0% in thick- 
ness of a fuselage and — 0.3mm in mean thickness of a main 
wing, errors due to the mold were — 1% and — 0.1mm, respec- 
tively. The mold error was mainly dependent on the machining 
accuracy of a positive mold, and thermal deformation in a burning 
process for molding. A three-dimensional instrument and numerical 
control machine tool had the potential of enhancing the machining 
accuracy considerably. On the other hand, a split mold with a back 
stiffening plate and the use of smaller amounts of mold releasing 
agent had the potential of reducing thermal deformation. 7 refs., 11 
figs., 5 tabs. 


39112 (NAL-TR-1031) Pezformance evaluation of LE-7 high 
pressure pumps. Yoshida, Makoto; Kamijo, Kenjiro; Nagao, Ryuji. 
National Aerospace Lab., Chofu, Tokyo (Japan). Jun 1989. 10p. (in 
Japanese). Order Number DE90505523. Available from NTIS (US 
Sales Only), PC A02/MF A01. 

As a part of the development of the large high pressure liquid 
oxygen/liquid hydrogen (LOX/H 2 ) engine (LE-7) of the large 
launch vehicle H-Il, to evaluate the performance of large flow rate 
high delivery pressure cryogenic pumps, an efficiency and head 
similar to a polytropic efficiency and head for gas compressors 
were proposed as the evaluation index of pumps for compressible 
hydrogen. The defined efficiency and head were obtained by accu- 
mulating adiabatic heads between two isobars in close proximity to 
each other in a compression stroke, under the assumption, liquid 
was compressed at an equal adiabatic efficiency in the region be- 
tween two isobars. As the relation among delivery pressure, the 
number of isobars and the difference between the adiabatic and 
defined efficiency was calculated, there were extremely large effi- 
ciency differences in liquid hydrogen. The defined efficiency and 
head were fairly close to the test data of the LE-7 cryogenic 
pumps. 9 refs., 11 figs., 2 tabs. 


39113 


(NAL-TR-1036) Hard start problem of the apogee 
engine for the ETS-VI. Sato, Masahiro; Kusaka, Kazuo; Tadano, 


Makoto; Miyajima, Hiroshi; Kobayashi, Hideyuki. National 
Aerospace Lab., Chofu, Tokyo (Japan). Oct 1989. 18p. (in Japan- 
ese). Order Number DE90505525. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

On the nitrogen tetroxide/hydrazine bipropellant apogee engine 
for the geostationary engineering test satellite (ETS-VI), a hard 
start problem encountered during high altitude combustion simula- 
tion tests was reported as well as its possible solution. Since the 
hard start was observed only in altitude tests, never in sea-level 
tests, it was analyzed with relation to combustion pressures, fuel 
mixing ratios or operation delay times of a bipropellant vaive. The 
hard start was, as a result, caused by a large amount of propellant 
accumulated in an engine combustion chamber due to a longer 
ignition delay time. As the relation between the hard start and igni- 
tion timing was tested, the hard start in vacuum environment was 
sufficiently suppressed by adopting oxidizer-lead of 50-100ms. 
Based on the test verification, the bipropellant valve design was al- 
tered from the fuel-lead type to oxidizer-lead one. 8 refs., 24 figs., 
4 tabs. 


39114 (PB—90-198516/XAB) Directory of UMTA-tunded rural 
and specialized transit systems. Final report. Community Trans- 
portation Association of America, Washington, DC (USA). Dec 
1989. 351p. Available from NTIS, PC A16/MF A02. 

See also PB—87-171336. 

The directory is a product of the Urban Mass Transportation Ad- 
ministration's Rural Transit Assistance Program. The directory is 
organized alphabetically by state; within each state, agencies are 
listed alphabetically by agency name. The 4,409 listings include all 
agencies providing rural public transportation funded through Sec- 
tion 18 of the Urban Mass Transportation (UMT) Act of 1964, as 
amended, and all nonprofit agencies receiving capital assistance 
for transportation of the elderly and handicapped under the UMT 
Act's Section 16(b)(2). The listings are based on information pro- 
vided by the states between December 1988 and October 1989. 
Agencies providing transportation with Section 18 and 16(b)(2) are 
listed along with type of service, fleet size and service area. A 
larger profile of the community transportation industry is being pre- 
pared separately as a companion report of the directory. 


3203 Industrial and Agricultural Processes 
Refer also to citation(s) 38752, 38805, 39140 


39115 (BCH-30408) High-efficiency motors. British 
Columbia Hydro, Vancouver, BC (Canada). 1989. 27p. 
(MICROLOG-90-03068). Available from PC British Columbia Leg- 
islative Library, Government Documents Division, Parliament 
Buildings, Victoria, BC, CAN V8V 1X4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

The recent development of new high-efficiency electric motors 
makes it possible to improve energy efficiency 2-10%, with sub- 
stantial energy savings. In addition, such motors often offer an 
improved power factor. The characteristics of high-efficiency mo- 
tors are described and compared with those of standard motors. 
Sample calculations are presented to illustrate their cost benefits 
compared to standard motors. Some considerations for selecting a 
high-efficiency motor are presented, including motor sizing, meth- 
ods for comparing efficiencies, torque, and available enclosures 
and voltages. A review of the operation and maintenance of these 
motors is also included, covering such problems as lubrication, vi- 
bration, dirt and moisture problems, voltage variations, and motor 
failures. 10 figs., 4 tabs. 


39116 (CANMET-—90-02539) A comminution study for re- 
duction of grinding energy cost for granulated copper slag: 
Final report. Kaya, M. (Grinding Process Development (GPD) Co. 
Ltd., Montreal, PQ (Canada)); Mclivor, R.E. Canada Centre for Min- 
eral and Energy Technology, Ottawa, ON (Canada). Oct 1989. 68p. 
23440-8-9259/01-SQ. (MICROLOG-—90-02539). Available from PC 
Canada Centre for Mineral and Energy Technology, Technical Infor- 
mation Division, 562 Booth St., Room 20-C, Ottawa, ON, CAN K1A 
0G1; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The objective of this work was to investigate the potential for re- 
ducing the total energy required to grind a granulated copper slag 
to approximately 3000 Blaine fineness for use in cemented backfill. 
Samples of granulated copper slag were subjected to roll crushing 
at 60 and 80 bar pressures. The original as-received and roll- 
crushed products were also tested for their ball milling grindability 
characteristics in their Zeisel grindability tests. The results indicated 
that on a commercial scale, total energy consumption to produce a 
3000 Blaine product fineness could be reduced from 63 kWh/tonne 
estimated by the Zeisel test to 53.5 kWh/tonne by roll crushing at 
80 bar prior to ball milling. On a similar basis, Bond ball mill work 
index tests indicated that total energy consumption could be re- 
duced from 73.8 to 53.2 kWh/tonne. It has to be noted that total 
energy consumption to grind Kidd Creek Mines granulated copper 
slag to 3000 Blaine by ball milling has been previously estimated 
as 78 and 81.5 kWh/tonne respectively. Open circuit (single batch) 
grinding tests in th Bond apparatus surprisingly showed that in 


terms of the production of material of a given Blaine fineness, open 
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circuit grinding is much more efficient than closed circuit grinding. 
However, if the criteria for efficiency is taker: as the production rate 
of new product size material closed circuit grinding is then more ef- 
ficient. 8 refs., 6 figs., 15 tabs. 


39117 (DOE/CE/40637-T8) Combustion in black 
liquor recovery: Analysis and interpretation of combustion 
rate data and an engineering design model: No. 1. 
Fredrick, W.J. Institute of Paper Science and Technology, Atlanta, 
GA (USA); Aabo Akademi, Turku (Finland); Oregon State Univ., 
Corvallis, OR (USA). Dept. of Chemical Engineering. Mar 1990. 
140p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC02-83CE40637. Order Number DE90012712. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The overall objective of this project is to develop computational 
models for predicting the combustion times for black liquor droplets 
in a recovery furnace environment. These models are needed as 
an important component of large-scale, global recovery boiler 
models. The work is divided into two tasks: interpretation of experi- 
mental black liquor single droplet combustion data from two 
laboratories; and formulation and evaluation of computational mod- 
els for the stages of combustion of black liquor droplets. This report 
contains the results of the project. 109 refs., 64 figs., 12 tabs. 


39118 (DOE/CE/40806-T3) Energy conserved and costs 
saved by small and medium-size manufacturers: 1987-88 
EADC program period. Kirsch, F.W. University City Science Cen- 
ter, Philadelphia, PA (USA). Jun 1990. 46p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract FC01- 
87CE40806. Order Number DE90013276. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Thirteen Energy Analysis and Diagnostic Centers (EADCs) pro- 
vided energy-conserving and cost saving assistance in 389 small 
and medium-size manufacturing plants nationwide during 1987— 
1988. This report presents the results of what was recommended 
to those manufacturers, the record of what was implemented by 
them, and an analysis of the financial rewards gained by them. It 
also includes an accounting of the financial returns to the federal 
government, derived from taxes upon the cost savings, or incre- 
mental income, of the manufacturers who implement the EADCs’ 
recommendations. EADCs collect implementation data within a 
year of the energy audit, and for these results that time period ex- 
tended through 1989. 8 figs., 12 tabs. 


39119 (DOE/CH/10380-1) Apparatus and method for dell- 
quifying material: Final report. Sawyer, H.T. Sawyer Applied 
Research Co., Pacific Palisades, CA (USA). 17 Jan 1990. 11p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG02-88CH10380. Order Number DE90009058. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Dewatering of toxic wastes comprised of industrial, municipal 
sanitation treatment sludges, food, pulp and paper, industrial 
wastes, processed material, and effluent waste discharges, at the 
present time, is known to be a very expensive operation and is 
achieved by commercially available equipment such as, for exam- 
ple, rotating vacuum drum filters, centrifuges, pressurized belt 
fitters, and vacuumed moving screens. The US Department of 
Energy funded a feasibility study, based on the subject new tech- 
nology, to determine if it may be possible to apply the necessary 
amount of energy in the form of cavitation to the liquid-mass on a 
screen for purpose of disengagement of the liquid from the mate- 
rial and to release and recover the liquid that has passed through 
a screen. A subcontract purchase order was delivered to the Loy- 
ola Marymount University of Los Angeles to test the prototype 
dewatering apparatus and to determine the extraction characteris- 
tics of the apparatus when used with a variety of industrial test 
samples and screen mesh sizes. Various test samples were sched- 
uled and delivered to the university from the pulp and paper, food 
municipal and sanitation industries etc. for the test program. This 
document describes the test program and results. 4 figs. 


39120 (DOE/CH/10380-T1) A new technique for dewatering 
suspensions: Final report. Es-Said, O.S. (Loyola Marymount 
Univ., Los Angeles, CA (USA)); Tsipena, F.R.; Cano, F. Sawyer 
Applied Research Co., Pacific Palisades, CA (USA); Loyola Mary- 
mount Univ., Los Angeles, CA (USA). 2 Mar 1990. 58p. Sponsored 
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by U.S. DOE Conservation & Renewable Energy. DOE Contract 
FG02-88CH10380. Order Number DE90009139. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

Preliminary tests were conducted at Loyola Marymount Univer- 
sity to evaluate the effectiveness of a new technique in dewatering 
synthetic cellulose suspension, food waste products and municipal 
and industrial sludges. The technique utilizes sonically induced 
cavitation to enhance the dewatering process. Results show poten- 
tial for extraction of liquid from waste products containing 0.5%-2% 
(5000 mg/+-20,000 mg/l) suspended solids. Further studies to de- 
termine power requirements, the occurrence and exact effects of 
cavitation and exact capacity curves are recommended. 25 refs., 
32 figs., 3 tabs. 


39121 (DOE/ER/30133-H1-Vol.2, pp. 1.1-1.50) Membrane 
and module preparation. Baker, R.W. USDOE Office of Energy 
Research, Washington, DC (USA). Office of Program Analysis; US- 
DOE Membrane Separation Systems Research Needs Assessment 
Group (USA). Apr 1990. In Membrane separation systems - A re- 
search and development needs assessment. Final report: Volume 
2. Order Number DE90011770. Available from NTIS, PC A16/MF 
A01. 

In this section, the author briefly reviews the principal methods of 
manufacturing membranes and membrane modules, organizing the 
discussion by membrane structure: symmetrical membranes, 
asymmetric membranes, ceramic and metal membranes, and liquid 
membranes. Symmetrical membranes are uniformly isotropic 
throughout. The membranes can be porous or dense, but the per- 
meability of the membrane material does not change from point to 
point within the membrane. Asymmetric membranes, on the other 
hand, typically have a relatively dense, thin surface layer supported 
on an open, often microporous substrate. The surface layer gener- 
ally performs the separation and is the principal barrier to flow 
through the membrane. The open support layer provides mechani- 
cal strength. Ceramic and metal membranes can be both 
symmetrical and asymmetric. However, these membranes are 
grouped separately from polymeric membranes because the prepa- 
ration methods are so different. Liquid membranes are the final 
membrane category. The permselective barrier in these mem- 
branes is a liquid phase, often containing dissolved carriers which 
selectively react with specific permeants to enhance their transport 
rates through the membranes. Because the membrane barrier ma- 
terial is a liquid, unique preparation methods are used. In their 
simplest form, liquid membranes consist of an immobilized phase 
held in the pores of a microporous support membranes; in another 
form the liquid is contained as the skin of a bubble in a liquid emul- 
sion system. A major preparation technique, solution precipitation, 
also known as phase inversion, is used to make both symmetrical 
and asymmetric membranes. To avoid needless repetition, the 
technique has been described under asymmetric membranes only. 


39122 (DOE/ER/30133-H1-Vol.2, pp. 2.1-2.38) Pervapora- 
tion. Baker, R.W. USDOE Office of Energy Research, Washington, 
DC (USA). Office of Program Analysis; USDOE Membrane Separa- 
tion Systems Research Needs Assessment Group (USA). Apr 
1990. In Membrane separation systems - A research and develop- 
ment needs assessment. Final report: Volume 2. Order Number 
DE90011770. Available from NTIS, PC A16/MF A01. 

Pervaporation is a membrane process used to separate mixtures 
of dissolved solvents. This chapter gives a process overview, 
describing the process mathematically and discussing design fea- 
tures, selectivity of membranes, pervaporation modules, and 
historical trends. Current applications and their economics are then 
described: dehydration of solvents; water purification; pollution 
control; solvent recovery; and organic-organic separations. Tables 
list industrial suppliers and institutions involved in membrane tech- 
nology. Future directions for solvent dehydration, water purification, 
and organics separation are described and recommended topics 
for further DOE research are listed. 


39123 (DOE/ER/30133-H1-Vol.2, pp. 3.1-3.50) Gas separa- 
tion. Koros, W.J. (Univ. of Texas, Austin (USA)). USDOE Office of 
Energy Research, Washington, DC (USA). Office of Program Anal- 
ysis; USDOE Membrane Separation Systems Research Needs 
Assessment Group (USA). Apr 1990. In Membrane separation sys- 
tems - A research and development needs assessment. Final 
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report: Volume 2. Order Number DE90011770. Available from 
NTIS, PC A16/MF A01. 

This chapter describes the fundamentals of gas separation by 
membranes, membrane system properties, module design fea- 
tures, and historical aspects. Current technical trends in gas 
separation which are discussed are: polymeric membrane materi- 
als; plasticization effects; nonstandard membrane materials; 
advanced membrane structures; surface treatment to increase se- 
lectivity; and system design and operating trends. The following 
applications are described: hydrogen separations; oxygen-nitrogen 
separations; acid gas separations; vapor-gas separations; nitrogen- 
hydrocarbon separations; and helium separations. This chapter 
also discusses energy requirements and economics, lists industrial 
suppliers and institutions involved in membrane-based gas separa- 
tion research (both USA and foreign), and recommends topics for 
further research. 


39124 (DOE/ER/30133-H1-Vol.2, pp. 4.1-4.32) Facilitated 
transport. Cussler, E.L. USDOE Office of Energy Research, 
Washington, DC (USA). Office of Program Analysis; USDOE Mem- 
brane Separation Systems Research Needs Assessment Group 
(USA). Apr 1990. In Membrane separation systems - A research 
and development needs assessment. Final report: Volume 2. Or- 
der Number DE90011770. Available from NTIS, PC A16/MF A01. 

Facilitated transport is a form of extraction involving specific 
chemical reactions carried out in a membrane. It is highly selective, 
reaches a maximum flux at high concentration differences, can of- 
ten concentrate as well as separate a given solute, and is easily 
poisoned. This chapter gives a process overview describing the ba- 
sic process, membrane features, membrane and module design 
factors, and historical trends. Commercial applications are sparse 
and no industrial suppliers are listed. Applications are divided into 
three groups: metals, gases, and organics. The paper discusses 
energy requirements and economics, dividing the latter into metals, 
gases, biochemicals, and chemical sensors. Future directions and 
recommendations for further research are given. 


39125 (DOE/ER/30133-H1-Vol.2, pp. 5.1-5.53) Reverse 
osmosis. Riley, R.L. USDOE Office of Energy Research, Washing- 
ton, DC (USA). Office of Program Analysis; USDOE Membrane 
Separation Systems Research Needs Assessment Group (USA). 
Apr 1990. In Membrane separation systems - A research and de- 
velopment needs assessment. Final report: Volume 2. Order 
Number DE90011770. Available from NTIS, PC A16/MF A01. 

The chapter gives a process overview, describing the basic pro- 
cess, membranes, modules, and systems. An analysis is presented 
of the reverse osmosis industry, including current desalination plant 
inventory, the marketing of membrane products, and future direc- 
tions for the industry. The largest single application for reverse 
osmosis is in the desalination of seawater and brackish waters, but 
uses are found also in the electronics, food, pharmaceutical, and 
medical industries, as well as commercial and home uses. Capital 
and operating costs are described. The paper identifies five areas 
for further research: membrane fouling; seawater desalination; 
energy recovery for large seawater desalination systems; low- 
pressure reverse osmosis desalination; and _ ultra-low-pressure 
desalination. 


39126 (DOE/ER/30133-H1-Vol.2, pp. 6.1-6.31) Microfiltra- 
tion. Eykamp, W. (Univ. of California, Berkeley (USA)). USDOE 
Office of Energy Research, Washington, DC (USA). Office of Pro- 
gram Analysis; USDOE Membrane Separation Systems Research 
Needs Assessment Group (USA). Apr 1990. In Membrane separa- 
tion systems - A research and development needs assessment. 
Final report: Volume 2. Order Number DE90011770. Available 
from NTIS, PC A16/MF A01. 

This chapter gives an overview of microfiltration, by far the most 
widely used membrane process. Definitions and theory are de- 
scribed. Design considerations, namely, dead-end versus crossflow 
operation, are discussed. The status of the microfiltration industry 
is also described, including background, suppliers, and trends in 
membranes, modules, and processes. Current applications are 
briefly described. More emphasis is placed on future applications in 
water treatment, sewage treatment, clarification (diatomaceous 
earth replacement), and fuels. Also described are process 
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economics, energy requirements, and opportunities of further re- 
search. 


39127 (DOE/ER/30133-H1-Vol.2, pp. 7.1-7.36) Ultrafiltration. 
Eykamp, W. (Univ. of California, Berkeley (USA)). USDOE Office of 
Energy Research, Washington, DC (USA). Office of Program Anal- 
ysis; USDOE Membrane Separation Systems Research Needs 
Assessment Group (USA). Apr 1990. In Membrane separation sys- 
tems - A research and development needs assessment. Final 

: Volume 2. Order Number DE90011770. Available from 
NTIS, PC A16/MF A01. 

Ultrafiltration is a membrane separation process which is capable 
of retaining species with molecular weights higher than a few thou- 
sand Daltons. A process overview is presented which describes 
the gel model, concentration polarization, plugging, fouling, flux en- 
hancement, module designs, and design trends. Applications briefly 
discussed are recovery of electrocoat paint, fractionation of whey, 
concentration of textile sizing, recovery of oily wastewater, concen- 
tration of gelatin, cheese production, and apple juice production. 
Direct energy use versus competing processes and indirect energy 
savings are described. The economics, including equipment costs, 
downstream costs, product recovery, and selectivity, are described. 
Industrial suppliers are listed, as well as institutions involved in fur- 
ther research and innovation. 


39128 (DOE/ER/30133-H1-Vol.2, pp. 8.1-8.53) Electrodialy- 
sis. Strathmann, H. USDOE Office of Energy Research, 
Washington, DC (USA). Office of Program Analysis; USDOE Mem- 
brane Separation Systems Research Needs Assessment Group 
(USA). Apr 1990. In Membrane separation systems - A research 
and development needs assessment. Final report: Volume 2. Or- 
der Number DE90011770. Available from NTIS, PC A16/MF A01. 
Electrodialysis is an electrochemical separation process in which 
electrically charged membranes and an electrical potential differ- 
ence are used to separate ionic species from an aqueous solution 
and other uncharged components. A process overview is pre- 
sented, including the principle of the process and definition of 
terms; design features and their consequences; ion-exchange 
membranes used in electrodialysis; and historical developments. 
Current applications described include desalination of brackish wa- 
ter; production of table salt; wastewater treatment; electrodialysis in 
the food and pharmaceutical industries; production of ultrapure wa- 
ter; and electrodialysis-related processes with ion-selective 
membranes and water dissociation. The paper describes energy 
requirements, system design, and economics of electrodialysis, 
Lists of suppliers and companies involved in further research are 
given. Prospects for future research directions are also discussed. 


39129 (EPRI-CU-6842-Vol.1) Cost and performance charac- 
teristics of small cogeneration systems: Volume 1, Summary 
results: Final report. Balakrishnan, S. (Synergic Resources Corp., 
Bala-Cynwyd, PA (USA)); Limaye, D.R. Electric Power Research 
Inst., Palo Alto, CA (USA); Synergic Resources Corp., Bala- 
Cynwyd, PA (USA). ©Jun 1990. 149p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

Small cogeneration systems became economically attractive to 
commercial and small industrial customers and experienced signifi- 
cant growth in the late 1980s. Utilities have expressed increasing 
interest in the benefits, costs, and impacts of such systems to the 
customers and the utility. In particular, utilities have expressed a 
need to document the availability, cost, and performance charac- 
teristics of small cogeneration systems. This report documents the 
installed cost, availability, service factor, net output factor, net ca- 
pacity factor, forced outage rate, scheduled outage factor, and 
forced outage factor. The performance was evaluated in a number 
of ways, such as by year of operation and calendar year, by sys- 
tem configuration, by type of maintenance arrangement, and by 
operating mode. In addition to annual data collected for 91 sites, 
detailed monthly data were gathered for ten sites. The study results 
indicate that the average total installed costs of small cogeneration 
systems are $1,551/KW and average equipment costs are $902/ 
kW. The average availability is 88%; average service factor, 67%; 
and average net output factor, 93%. The study results are pre- 
sented in two volumes, with this document, Volume 1, detailing the 





analysis of the annual data for 91 systems, and Volume 2 present- 
ing detailed results for ten case studies. 64 figs., 63 tabs. 


39130 (EPRI-CU-6842-Vol.2) Cost and performance charac- 
teristics of small cogeneration systems: Volume 2, Case 
histories: Final report. Balakrishnan, S. (Synergic Resources 
Corp., Bala-Cynwyd, PA (USA)); Limaye, D.R. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Synergic Resources Corp., 
Bala-Cynwyd, PA (USA). ©Jun 1990. 128p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

Small cogeneration system became economically attractive to 
commercial and small industrial customers and experienced signifi- 
cant growth in the late 1980s. Utilities have expressed increasing 
interest in the benefits, costs, and impacts of such systems to the 
customers and the utility. In particular, utilities have expressed a 
need to document the availability, cost, and performance charac- 
teristics of small cogeneration systems. This report documents the 
installed cost, availability, service factor, net output factor, net ca- 
pacity factor, forced outage rate, scheduled outage factor, and 
forced outage factor. The performance was evaluated in a number 
of ways, such as by year of operation and calendar year, by sys- 
tem configuration, by type of maintenance arrangement, and by 
operating mode. In addition to annual data collected for 91 sites, 
detailed monthly data were gathered for ten sites. The study results 
indicate that the average total installed costs of small cogeneration 
systems are $1,4551/kKW and average equipment costs are $902/ 
kW. The average availability is 88%; average service factor, 67%, 
and average net output factor, 93%. The study results are pre- 
sented are presented in two volumes, with Volume 1 detailing the 
analysis of the annual data for 91 system, and this document Vol- 
ume 2 presenting detailed results for ten case studies. 70 figs. 


39131 (OE-90-00425) Proceedings of the thirty-sixth On- 
tario waste management conference. Ontario Ministry of the 
Environment, Toronto, ON (Canada). [1989]. 332p. (CONF- 
8906341—: 36. Ontario waste management conference, Toronto 
(Canada), 11-14 Jun 1989; MICROLOG—90-00425). Available from 
PC Ontario Ministry of the Environment, Public Information Office, 
135 St. Clair Ave. West, Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

A conference was held to exchange information on various as- 
pects of waste management, primarily in Ontario. Papers were 
presented in the areas of environmental problems and policies, 
hazardous waste treatment, air quality management, water quality 
management and regulations, and recycling or waste reduction 
programs. Separate abstracts have been prepared for 9 papers 
from this conference. 


39132 (OE-90-00425, pp. 189-216) An industrial approach 
to water conservation. McGuire, T.E. (Dofasco, Inc., Hamilton, 
ON (Canada)). Ontario Ministry of the Environment, Toronto, ON 
(Canada). [1989]. (CONF-8906341-: 36. Ontario waste manage- 
ment conference, Toronto (Canada), 11-14 Jun 1989; 
MICROLOG—90-00425). In Proceedings of the thirty-sixth Ontario 
waste management conference. Available from PC Ontario Min- 
istry of the Environment, Public Information Office, 135 St. Clair 
Ave. West, Toronto, ON, CAN M4V 1P5; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

A steelmaking plant in Hamilton, Ontario has implemented a 
program to manage and conserve the water used in its plant pro- 
cesses. About 25-35% of the water used comes into direct contact 
with raw materials, gases, or products, and the rest is used for in- 
direct cooling. About 97% of the water is obtained from Hamilton 
Harbor on Lake Ontario, and the water program is also designed to 
‘minimize the pollutants being discharged back into the lake in ac- 
‘cordance with Ontario environmental regulations. Eight major 
‘conservation techniques are used. These include the use of cool- 
ing towers and non-contact heat exchangers to recycle water; 
conditioning contact process water for recycling, by means of ion 
exchange or filtration; recovering water by condensation from 
steam; using evaporative cooling to reduce the amount of cooling 
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water needed; cascading water from processes requiring high- 
quality water to those having lower quality demands; counterflow 
rinsing in order to reuse rinse water; use of thermostatic controls to 
ensure that only sufficient water is being pumped for a specific pur- 
pose; and preventive maintenance and other efforts. Some of 
these techniques can reduce energy requirements; for example, 
the evaporatively cooled reheat furnace is also used to generate 
steam. 15 figs. 


39133 (OE-90-00425, pp. 277-283) Used oli recycling. 
Brinkman, D.W. Ontario Ministry of the Environment, Toronto, ON 
(Canada). [1989]. (CONF-8906341—: 36. Ontario waste manage- 
ment conference, Toronto (Canada), 11-14 Jun 1989; 
MICROLOG-90-00425). In Proceedings of the thirty-sixth Ontario 
waste management conference. Available from PC Ontario Min- 
istry of the Environment, Public Information Office, 135 St. Clair 
Ave. West, Toronto, ON, CAN M4V 1P5; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Recycling of used lubricating oil has been practiced for many 
decades by small businesses, made possible because the primary 
compounds making up the lubricant do not chemically change dur- 
ing typical use. However, most used oil recyclers are no longer in 
business, for reasons which include environmental problems, com- 
petition with other users of used oil, the complexity of lubricant 
formulations which make them difficult to recycle, and economic 
factors. The technology for recycling oil includes reprocessing, re- 
claiming, and re-refining. Most of the industry moved to some kind 
of vacuum distillation process; the currently favored technology is 
to use thin-film evaporators in the vacuum distilling, then to pass 
the distillate over a catalyst in the presence of high-pressure hy- 
drogen. This process produces a high quality basestock for 
blending into various lubricant products, and produces no difficult 
byproducts. The reprocessed fuel, reclaimed industrial oils, and re- 
refined lubricating oils that meet or exceed normal virgin product 
specifications have little trouble with market acceptance. 1 tab. 


39134 


(OE-90-00425, pp. 271-276) The recycling of refrig- 
erant chiorofluorocarbons. Heeley, W.J. (Heating, Refrigerating 
and Air Conditioning Inst. of Canada, Etobicoke, ON (Canada)). 
Ontario Ministry of the Environment, Toronto, ON (Canada). [1989]. 


(CONF-8906341-: 36. Ontario waste management conference, 
Toronto (Canada), 11-14 Jun 1989; MICROLOG-—90-00425). In 
Proceedings of the thirty-sixth Ontario waste management confer- 
ence. Available from PC Ontario Ministry of the Environment, 
Public Information Office, 135 St. Clair Ave. West, Toronto, ON, 
CAN M4V 1P5; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The Heating, Refrigerating and Air Conditioning Institute of 
Canada (HRAI), whose members are Canada’s largest user of 
chlorofluorocarbon (CFC) refrigerants, has been involved in efforts 
to find solutions to the problem of controlling CFC emissions into 
the environment. As few alternatives or opportunities for replacing 
CFCs are currently available, the recycling of CFCs is viewed as 
an important step in this regard. As 90% of the use of controlled 
CFCs in Canadian refrigeration and air conditioning is in the after- 
market or commercial service segment, HRAI feels that this 
segment is the key to a significant reduction in CFC usage. A pro- 
gram was initiated to communicate to the service sector a number 
of guidelines which offer methods for reducing CFC use. In addi- 
tion, work is proceeding on a number of issues which must be 
resolved to ensure that recycling, where applicable, becomes the 
norm for service personnel. The major issue centers around the 
designation of used or spent refrigerant. At present, used refriger- 
ant is classed as a hazardous waste; HRAI has been working to 
get used refrigerant reclassified as a recyclable material. Other is- 
sues involve making the recycling of refrigerants as simple as 
possible for service personnel. 


39135 (OE-90-00425, pp. 253-257) Update on industrial 
4R’s program. Ahiberg, N. (Waste Management Branch, Environ- 
ment Canada, Toronto, ON (Canada)). Ontario Ministry of the 
Environment, Toronto, ON (Canada). [1989]. (CONF-8906341—: 36. 
Ontario waste management conference, Toronto (Canada), 11-14 
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Jun 1989; MICROLOG—90-00425). In Proceedings of the thirty- 
sixth Ontario waste management conference. Available from PC 
Ontario Ministry of the Environment, Public Information Office, 135 
St. Clair Ave. West, Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The Waste Management Branch of the Ontario environment min- 
istry announced a comprehensive funding program for industrial 
waste management in June 1987. The program provides financial 
assistance for reduction, reuse, recycling, and recovery of wastes, 
as well as new or improved municipal waste treatment/disposal 
facilities. An outline is presented of the program, the forms of as- 
sistance available, the eligibility for assistance, the types of eligible 
projects or proposals, and the costs which are eligible to be as- 
sisted. A table is included of the capital funding projects and the 
technology development and demonstration projects funded as of 
May 1989. It is estimated that the funded projects will divert annu- 
ally 264,575 tonnes of non-hazardous solid wastes, 16,940 tonnes 
of hazardous solid wastes, and 10,231,350 liters of liquid industrial 
wastes. 1 tab. 


39136 (PB-90-202326/XAB) Environmental-hazard control 
by metal-matrix composite reprocessing. Pemsier, J.P. Castle 
Technology Corp., Woburn, MA (USA). 23 Sep 1987. 39p. Avail- 
able from NTIS, PC A03/MF A01. 

The study examined extrusion ends, cuttings, grindings, turnings, 
and other aluminum and magnesium composite mill scraps to 
assess suitable methods for reprocessing these wastes. Electrore- 
fining technology, gas phase reprocessing, filtration, and gravity 
based separations were explored. Gas phase separation and elec- 
trolytic reprocessing both allowed recoveries of whiskers and 
particles with morphologies which were comparable to those 
contained in incoming scrap; i.e., processing did not noticeably de- 
teriorate the reinforcements. In-plant reprocessing based on these 
technologies will allow for direct recovery of valuable metals and 
reinforcements and prevent the needless introduction of environ- 
mentally polluting metal composite scrap and fine ceramic 
reinforcements into the ecosystem. 


39137 (PB—90-205048/XAB) Defense contractor energy 
shortages and conservation. Instruction. Dyckman, E. Assistant 
Secretary of Defense (Production and Logistics), Washington, DC 
(USA). 16 May 1978. 9p. (DOD-I-4170.9). Available from NTIS, PC 
A02/MF A01. 

The Instruction assigns responsibilities and provides guidance for 
dealing with industrial energy shortages which impact on defense 
production, and for encouraging energy-conservation practices 
among defense contractors. 


39138 (PNL-SA-18355) Proceedings of the Catalysis-by- 
Design workshops. Fassbender, L.L. (Pacific Northwest Lab., 
Richland, WA (USA)); Young, J.K.; Sen, R.K. Pacific Northwest 
Lab., Richland, WA (USA). Jun 1990. 41p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract ACO6- 
76RL01830. Order Number DE90013551. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

In late 1988 and early 1989, the Energy Conversion and Utiliza- 
tion Technologies (ECUT) Division of the US Department of Energy 
(DOE) developed a program it called “Catalysis-by-Design” (CBD). 
This program is a collaborative effort between industry and ECUT 
to develop enabling technologies that will help industry to tailor- 
make catalysts for species applications. If successful, the program 
will serve DOE's dual missions of ensuring the nation’s energy se- 
curity and assisting US industry in maintaining and improving its 
competitive posture. Although DOE has recently completed a major 
reorganization of its Office of Conservation and Renewable Energy 
(where ECUT used to reside) and the ECUT Division no longer 
exists, this study still refers to ECUT because the industrial con- 
stituency that has evolved over time is familiar with ECUT name is 
supportive of the ECUT philosophy. Three workshops were held in 
the summer of 1989 to develop a research agenda for the CBD 
Program and to address the issue of how to structure a collabora- 
tive program between industry and government. This issue is very 
complex because of the differing needs of the two parties. That is, 
the extremely proprietary nature of industrial catalysis data requires 
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some degree of secrecy, yet the traditional government obligation 
to disseminate information developed with federal funding requires 
the freedom to publish extensively in the scientific literature. In this 
series of workshops, participants were invited from industry, 
academia, government, and national laboratories to debate the 
issues and attempt to reach a consensus. As part of its ECUT sys- 
tems analysis role, Pacific Northwest Laboratory organized the 
workshop for DOE. 2 refs., 8 tabs. 


39139 (PPRI-CE03037) IEA program of research, develop- 
ment, and demonstration on energy conservation in the pulp 
and paper industry: Improving energy efficiency of paper ma- 
chine dryer sections: Final level one report. Pikulik, |.1.; 
Sayegh, N.N. Pulp and Paper Research Inst. of Canada, Pointe 
Claire, PQ (Canada). Dec 1988. vp. (CE-03037). Available from 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: $0.34 CAN per page, 
$3.40 minimum. 

A survey was conducted of paper machine drying sections in the 
Canadian pulp and paper industry in order to examine patterns of 
energy consumption and efficiency in those machines, and to iden- 
tify opportunities for energy conservation. A series of 7 detailed 
questionnaires was used to obtain information on dryers of 
newsprint, market pulp, fine paper, linerboard and corrugating 
medium, and kraft paper. In general, it was found that there was a 
lack of knowledge in paper mills about dryer sections and their op- 
eration, a significant degree of obsolescence of existing equipment, 
and a lack of adequate means for measuring and controlling en- 
ergy (steam) consumption in the dryers. For pulp dryers, average 
steam consumption was 1.47 kg steam per kg of water evaporated 
in air-flotation and cylinder dryers, and 1.33 kg steam equivalent 
per kg of water evaporated in flash dryers. In contrast, newsprint 
and other grades were produced at a steam consumption of 1.5- 
1.6 kg per kg of water evaporated. The better energy efficiency of 
pulp machines is related to a more complete heat recovery from 
the exhaust air. In view of the inadequacy of energy consumption 
information for drying, an in-mill research project was conducted to 
develop a simple method for evaluating dryer section efficiency. 
Recommendations are made for achieving substantial energy sav- 
ings in the operation of cylinder dryer sections. 41 refs., 56 figs., 
14 tabs. 
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39140 (DOE/CE/26580-T1) District cooling and heating de- 
velopment in Stamford, Connecticut: Final report. Joseph 
Technology Corp., Inc., Woodcliff Lake, NJ (USA). Jun 1990. 73p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG01-88CE26580. Order Number DE90013020. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This report summarizes the activities of a study intended to ex- 
amine the feasibility of introducing district cooling (and heating) for 
a selected neighborhood of downtown Stamford, CT. A district en- 
ergy system as defined for the Stamford project is understood as 
the production of hot and chilled water at a central energy plant, 
and its distribution underground to participating buildings in the 
vicinity. The objective of the study was to investigate implementa- 
tion of a district energy system in conjunction with advanced 
cooling technologies to compete with conventional alternatives 
(which provide heating and cooling for buildings with on-site energy 
plants) as a means to encourage energy conservation and provide 
the City with an economic development tool. The project would 
serve as a pilot program to demonstrate the inherent flexibility of 
district energy and the rewards of expanding the system when fur- 
ther innovations and technology options become attractive. 7 figs., 
10 tabs. 


39141 (DOE/CE/3083S-T2) MSW [municipal solid waste] 
subscale rotary combustor R&D support program: Final re- 
port. Bachovchin, D.M.; Yang, W.C.; D'Amico, N.; Newby, R.A.; 
Ulerich, N.H.; Keairns, D.L.; Chamberlin, R.M. Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA). Science and Technology Center. 





29 Jan 1990. 210p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract FC01-85CE30839. Order Number 
DE90010845. Available from NTIS, PC A10/MF A01 - OSTI; GPO 
Dep. 
The incineration of municipal solid waste (MSW) is an important 
source of renewable energy. The objective of the present support 
studies is to extend our understanding of important hydrodynamic 
and chemical mechanisms that affect incinerator efficiency and en- 
vironmental performance. The work is broken down into several 
tasks, each with specific goals as summarized here. Task 1, 
Chemical Reaction Phenomena, is intended to develop an under- 
standing of the formation and destruction mechanisms for 
polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated 
dibenzofurans (PCDFs). A model basis for examining the effects of 
incinerator operating conditions and design parameters on the 
emissions of these species was developed. The objective of Task 
2, Hydrodynamics, was to develop an understanding of the solids 
and gas flow and mixing phenomena in rotary incinerators. The 
goal of Task 3, Process Design, was to develop the basis for engi- 
neering modelling of overall combustor performance, particularly as 
related to minimization of toxic and regulated emissions. The pur- 
pose of Task 5, Monitoring, Instrumentation, and Control, was to 
make recommendations for the utilization of advanced control tech- 
niques, in particular of on-line diagnostics, that can be used to 
improve rotary combustor operation, particularly with regard to 
emissions control. 64 refs., 43 figs., 13 tabs. 


39142 (ECN-RX-90-020) Characterization of municipal 
solid waste incinerator residues for utilization: Leaching prop- 
erties. Van der Sloot, H.A.; De Groot, G.J. Netherlands Energy 
Research Foundation, Petten (Netherlands). Apr 1990. 20p. Order 


Number DE90797091. Available from NTIS (US Sales Only), PC 
A03/MF A01. 


To be published in Proceedings of the ash utilization and stabi- 
lization conference (ASH 2), Washington, DC, USA, 8-9 November. 

The leaching properties of construction materials containing mu- 
nicipal solid waste (MSW) incinerator residues are discussed. The 
utilization of MSW incinerator fly ash in asphalt concrete and of 
MSW incinerator bottom ash in concrete paving blocks is com- 
pared with the application of pulverized coal ash as admixture in 
these products. The leaching mechanisms from solid waste forms 
as observed in a tank leach test similar to ANS 16.1 are dis- 
cussed. Intrinsic leach parameters obtained from this tank leach 
test indicate systematic and reproducible behavior within one cate- 
gory of materials. Provided the physical structure of the products 
remains intact, long term release from construction materials and 
stabilized waste forms can be calculated. The tank leaching test 
provides useful information for environmental assessment of the 
wide variety of products in an even wider range of possible appli- 
cations. 9 figs., 13 refs., 4 tabs. 


39143 (FP-24) Tisdale energy-efficient recreational com- 
plex: Final technical report on a Renewables-Conservation 
Demonstration Program Project. Saskatchewan Dept. of Energy 
and Mines, Regina, SK (Canada); Department of Energy, Mines 
and Resources, Ottawa, ON (Canada). [1985]. vp. (CE—02934). 
Available from Saskatchewan Energy and Mines, 1914 Hamilton 
St., Regina, SK, CAN S4P 4V4. Prices: PRICES UPON REQUEST. 

The Tisdale Recreational Centre was opened in Autumn 1982 
and consists of a hockey arena, a curling rink, a community centre, 
and an indoor swimming pool. Special equipment and construction 
techniques were used in order to conserve energy including: sky- 
lights in the main lobby to attempt to capture more solar gain and 
supplement the lighting, a dimming control system for the lighting 
in the arena and curling ice areas, extra insulation in the walls and 
roof of the Community Centre, reverse cycling air conditioning units 
and an automatic control system. This was supported by a grant 
from the Canada-Saskatchewan Renewables Conservation Demon- 
stration Program; as a consequence of this, a monitoring program 
was set up to determine the economic viability of these items, and 
the monitoring started in January 1983. The objectives of this re- 
port are to examine the electrical and natural gas consumptions of 
the 3 first above-mentioned areas of the Tisdale complex. The 
identification of the energy comsumptions is accomplished by a se- 
ries of metering devices, to isolate the consumptions of the various 
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major pieces of eequipment or electrical circuilts; this is supple- 
mented by infrared thermography, which identifies the areas with 
poor heat or air barriers. The architectural, electrical and mechani- 
cal aSpects of the facilities relevant to energy conservation are 
reviewed. Over a 12-months period, the total elctrical consumption 
was about 10% higher than predicted. The total energy costs per 
unit surface for the hockey arena and curling rink were 23% higher 
than for the community centre, and 292% higher than predicted. 
Given the high cost of electrical energy, it is found that it would be 
more cost-efficient to use the reclaimed heat directly, without fur- 
ther processing by heat pumps. 8 refs., 164 figs., 20 tabs. 


39144 (OE-90-00425, pp. 285-289) Commercial/industrial 
solid waste reduction program for the Municipality of 
Metropolitan Toronto. Stewart, M. (industrial Waste Reduction 
Refuse Disposal Div., Metro Works Dept., Toronto, ON (Canada)). 
Ontario Ministry of the Environment, Toronto, ON (Canada). [1989]. 
(CONF-8906341-—: 36. Ontario waste man mt conference, 
Toronto (Canada), 11-14 Jun 1989; MICROLOG-90-00425). In 
Proceedings of the thirty-sixth Ontario waste management confer- 
ence. Available from PC Ontario Ministry of the Environment, 
Public Information Office, 135 St. Clair Ave. West, Toronto, ON, 
CAN M4V 1P5; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The Municipality of Metropolitan Toronto, facing a shortage of 
landfill capacity, has implemented a number of programs to reduce 
the amount of solid waste received from commercial businesses 
and industries. Assistance is being provided for generators of recy- 
clable materials, such as glass, metals, plastic, paper, wood, and 
organic waste, to locate markets for these materials. A number of 
recycling advisors work directly with companies to help develop 
waste reduction and reycling programs. At transfer stations and 
landfill sites, randomly selected waste loads are inspected and no- 
tices are given to both the hauler and generator of the load if the 
load has a high concentration of recyclable material. Some specific 
types of material have been targeted for special attention. Corru- 
gated cardboard, one of the most common materials observed in 
waste loads, is encouraged to be recycled by a ban on all loads 
containing more than 20% of this material. Programs are being de- 
veloped for recycling office paper, waste tires, wood waste, and 
compostable organic waste. An education and promotion campaign 
to promote waste management and recycling is also under way. 
The overall goal of these efforts is a waste reduction of 25% by 
1992. 


39145 (OE-90-00425, pp. 259-269) Beyond the blue box. 
Flemington, R. (Ontario Multi-Material Recycling Inc., Toronto, ON 
(Canada)). Ontario Ministry of the Environment, Toronto, ON 
(Canada). [1989]. (CONF-8906341-: 36. Ontario waste manage- 
ment conference, Toronto (Canada), 11-14 Jun 1989; 
MICROLOG-90-00425). In Proceedings of the thirty-sixth Ontario 
waste management conference. Available from PC Ontario Min- 
istry of the Environment, Public Information Office, 135 St. Clair 
Ave. West, Toronto, ON, CAN M4V 1P5; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Ontario Multi-Material Recycling Inc. (OMMRI) is a nonprofit cor- 
poration created by Ontario’s soft drink industry and suppliers of 
containers and container material to encourage and help fund a 
province-wide municipal recycling network. OMMRI members help 
municipalities buy capital equipment such as household recycling 
boxes, known as blue boxes, and special recycling trucks and 
processing equipment needed to implement curbside recycling pro- 
grams. The materials collected in the blue boxes are glass bottles 
and jars, steel and aluminum food and beverage containers, 
polyethylene teraphthalate containers, and newspapers. OMMRI 
works in partnership with the municipalities and the provincial 
environment ministry, provides direct technical support, and under- 
writes promotional activities. The OMMRI program was launched in 
1986, and the number of participating households is expected to 
reach 2 million by 1990. It is estimated that 320,000 tons of waste 
per year will be diverted, and future programs to include apartment 
units and rural areas could increase this figure to 430,000 tons, or 
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4.3% of waste landfilled annually. OMMRI members are also com- 
mitted to providing a market for the collected material. 


3209 Education and Public Relations 
Refer also to citation(s) 39107 
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Refer also to citation(s) 38361, 38514, 38525, 38527, 39303, 
39465, 40258 


39146 (CRIE-W-89001) Flow and mixing characteristics of 
gas turbine combustor using water flow model (Part 1): Char- 
acteristics of venturi combustor and advanced rich-lean 
combustor with pilot flame. Ninomiya, Toru; Inumaru, Jun; Abe, 
Toshio; Sato, Mikio. Central Research Inst. of Electric Power Indus- 
try, Tokyo (Japan). Sep 1989. 45p. (in Japanese). Order Number 
DES0505553. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The flow and mixing characteristics of two types of gas turbine 
combustors (a venturi combustor and advanced rich-lean combus- 
tor with pilot flame) were examined using a water flow model. On 
the venturi combustor, flame holding was strongly affected by a 
sub-recirculation flow of a liner dorm, and a wide fuel rich region 
was formed in a rich combustion region. The reduction of NO , 
emission was thus expected, as the flame holding was ensured in 
the rich combustion region. On the advanced rich-lean combustor 
with pilot flame, because the air ejected from the second jet air 
nozzle flowed backward as far as a sub-chamber, no reduction of 
NO , concentration was attained even under less air conditions of 
the fuel rich region. In the combustor with the nozzle shifted down- 
stream, because the ejected air flow scarcely reached the rich 
combustion region, the reduction of NO x was thus expected under 
stable fuel rich conditions. 7 refs., 25 figs., 6 tabs. 


39147 (DOE/MC/23167-2836) Advanced coal-fueled gas 
turbine systems: Annual technical progress report, July 1988- 
June 1989. Westinghouse Electric Corp., Orlando, FL (USA). 
Power Generation Projects Div. Jul 1989. 87p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC21-86MC23167. Order Num- 
ber DE90009669. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

This is the second annual technical progress report for the Ad- 
vanced Coal-Fueled Gas Turbine Systems Program. This program 
was initiated by the Department of Energy as an R&D effort to es- 
tablish the technology base for the commercial application of direct 
coal-fired gas turbines. The combustion system under consideration 
incorporates a modular three-stage slagging combustor concept. 
Fuel-rich conditions inhibit NO, formation from fuel nitrogen in the 
first stage; coal ash and sulfur are subsequently removed from the 
combustion by an impact separator in the second stage. Final oxi- 
dation of the fuel-rich gases, and dilution to achieve the desired 
turbine inlet conditions are accomplished in the third stage. During 
the period covered by this annual report, the combustor was oper- 
ated for the first time. This unit is the subscale slagging combustor 
designed specifically for this program. In steady operation during 
the succeeding months, this apparatus demonstrated excellent per- 
formance, as will be described in this report. 50 figs., 11 tabs. 


39148 (DOE/METC-90/0267) Heat engines: Technology 
status report. Rekos, N.F. Jr.; Parsons, E.L. Jr. (eds.). USDOE 
Morgantown Energy Technology Center, WV (USA). Sep 1989. 
38p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90000485. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

For the past decade, the Department of Energy (DOE) has spon- 
sored projects to develop diesel and gas turbine engines capable 
of operating on low-cost, coal-based fuels. Much of the current 
work addresses the use of coal-water fuel (CWF) in diesel and tur- 
bines, although there is some work with dry coal feed and other 
coal fuels. Both the diesel and gas turbine portions of the program 
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include proof-of-concept and support projects. Specific highlights of 
the program include: engine tests and economic analyses have 
shown that CWF can replace 70% of the diesel oil used in the duty 
cycle of a typical main-line locomotive; A. D. Little and Cooper- 
Bessemer completed a system and economic study of coal-fueled 
diesel engines for modular power and industrial cogeneration mar- 
kets. The coal-fueled diesel was found to be competitive at fuel oil 
prices of $5.50 per million British thermal units (MBtu); Over 200 
hours of testing have been completed using CWF in full-scale, 
single-cylinder diesel engines. Combustion efficiencies have ex- 
ceeded 99%; Both CWF and dry coal fuel forms can be burned in 
short residence time “in-line” combustors and in “off-base” combus- 
tors with a combustion efficiency of over 99%; Rich/lean 
combustion systems employed by the three major DOE contractors 
have demonstrated low NO, emmissions levels; Contractors have 
also achieved promising results for controlling sulfur oxide (SO,) 
emissions using calcium-based sorbents; Slagging combustors 
have achieved between 65 and 95% slag capture, which will limit 
particulate loading on pre-turbine cleanup devices. For many of the 
gas turbine and diesel applications emission standards do not ex- 
ist. Our goal is to develop coal-fueled diesels and gas turbines that 
not only meet all applicable emission standards that do exist, but 
also are capable of meeting possible future standards. 34 refs., 9 
figs., 5 tabs. 


39149 (DOE/NASA/0335-—2) Advanced Turbine Technology 
Applications Project (ATTAP): 1989 Annual report. Allied-Signal 
Aerospace Co., Phoenix, AZ (USA). Garrett Auxiliary Power Div. 
Feb 1990. 197p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract Al01-85CE50111. Con- 
tract DEN3-335. (NASA-CR-—185240;GARRETT-31-8071(2)). Order 
Number DE90013305. Available from NTIS, PC A10/MF A01 - 
OSTI; GPO Dep. 

This report describes progress and work performed by Garrett 
Auxiliary Power Division (GAPD), a unit of Allied-Signal Aerospace 
Co., during Calendar Year 1989, to develop and demonstrate the 
technology of structural ceramics for automative engines and other 
applications. This work was performed for the Department of En- 
ergy (DOE) under National Aeronautics and Space Administration 
(NASA) Contract DEN3-335, Advanced Turbine Technology Appli- 
cations Project (ATTAP). This is the second in a series of technical 
summary reports being published on an annual basis over the 
course of the five-year contract. 106 figs., 64 tabs 


39150 (NAL-TM-609) Measurement of velocity and temper- 
ature profiles at the exit plane of a tubular gas turbine 
combustor. Tamaru, Suguru; Shimodaira, Kazuo. National 
Aerospace Lab., Chofu, Tokyo (Japan). Aug 1989. 19p. (In Japan- 
ese). Order Number DES0505519. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Velocity and temperature profiles at the exit plane of a tubular 
gas turbine combustor were measured in detail on an existing 
combustor. Those were measured under atmospheric conditions 
adjusted to have a design Mach number, because of difficulty un- 
der design specifications (pressure: 55atm, temperature: 1600K). 
Both velocity and temperature profile were slightly asymmetric due 
to a swirler, however, in non-combustion, the velocity profile was 
relatively uniform, and its radial profile showed a small peak on the 
side of a turbine blade hub, indicating large difference from the 
temperature profile. Each profile was slightly different between the 
case under a design temperature rise conditon and the case under 
a design reference cross section velocity or liner pressure loss 
condition, even under the same Mach number. As compared with 
existing high pressure combustion test data measured on a half 
scale combustor, the temperature profiles were different each 
other. 5 refs., 23 figs., 3 tabs. 


39151 (NAL-TR-1021T) Decay of secondary flow and the 
associated loss variation downstream of an annual turbine 
stator cascade. Yamamoto, Atsumasa; Nouse, Hiroyuki. National 
Aerospace Lab., Chofu, Tokyo (Japan). Apr 1989. 16p. Order Num- 
ber DE90505520. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Flows downstream of an annular turbine stator cascade were 
measured in detail at seven serial measuring planes, using a 





five-hole pitot tube and total pressure probe, and the decay of sec- 
ondary flows and variation of associated total loss were examined. 
The effects of rotation of a hub endwall and effects of secondary 
air injection from the hub endwall on the secondary flow and the 
loss were also analyzed. The shape of wake downstream of the 
cascade was mainly affected by secondary vortices, and after inner 
vortex near the hub endwall made an endwall boundary layer thick- 
ness non-uniform, it dissipated quickly due to viscous friction with 
the endwall. After outer voltex was pushed inward, it decayed 
gradually downstream of the cascade. The rotation of the hub end- 
wall induced outward secondary flows and reduced pressure 
losses there. A small amount of air injected from a hub endwall slit 
induced inward secondary flows and increased total pressure 
losses. 11 refs., 13 figs., 1 tab. 


39152 (NAL-TR-1023) Research and development of ad- 
vanced gas turbine. National Aerospace Lab., Chofu, Tokyo 
(Japan). May 1989. 74p. (In Japanese). Order Number 
DE90503377. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

The purposes of this research and development are as follows: 
to establish the technologies for a gas turbine with high efficiency 
and low emissions through the research and development of ap- 
propriate technology and heightening a turbine inlet temperature; to 
investigate the comprehensive energy supply systems such as dis- 
trict cooling and heating, a combined-cycle power generation 
system using the newly developed gas turbine; thus, to improve an 
overall thermal efficiency drastically. As a first stage of the study, a 
pilot plant of the high efficiency gas turbine was completed in order 
to realize the combined-cycle power pliant with the overall thermal 
efficiency of 55% which is a final target, then demonstration opera- 
tion of the plant was conducted. A waste heat boiler and a steam 
turbine which were integrated into the plant were simulated by a 
computer, and estimate calculation were carried out using a calcu- 
lated value from the gas turbine by on-line. In the next stage, high 
temperature and high pressure components such as a turbine and 
a combustor were designed and were fabricated by way of trial, 
then efficiency, durability and reliability of the components were 
verified through a high temperature and high speed turbine test 
equipment. 146 refs., 100 figs., 12 tabs. 


39153 (NAL-TR-1033) Noncontact measurement of rotating 
blade vibrations. Matsuda, Yukio; Endo, Masanori; Sugiyama, 
Nanahisa; Koshinuma, Takeshi. National Aerospace Lab., Chofu, 
Tokyo (Japan). Aug 1989. 5ip. (In Japanese). Order Number 
DE90505524. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

The noncontact measurement method of rotating blade vibrations 
was developed for fans, compressors and turbines, and applied to 
turbofan engines and industrial gas turbines. The method required 
no machining of blades and rotor except sensors attached to a 
casing to detect blade-tips. The method allowed to measure simul- 
taneously the vibration of all blades, by measuring elapsed times 
of blade-tips rotating from a measuring start point to a detecting 
point, and detecting the time differences between a vibration and 
non-vibration condition. The measuring system was composed of 
the detectors and subsystems for signal processing, control, calcu- 
lation and display. The vibration wave forms of a few blades and 
the maximum vibration amplitudes of all the blades were displayed 
on a realtime basis in an on-line monitoring mode, and an off-line 
data processing mode was also available for subsequent analyses 
and reviews. The results of application to existing engines favor- 
ably agreed with those of strain gage measurements. 16 refs., 75 
figs., 3 tabs. 


3303 Electric-Powered Systems 


‘Refer also to citation(s) 38525, 39043 


39154 (DOE/CE-0285P) Electric and Hybrid Vehicles Pro- 
gram: 13th Annual report to Congress for fiscal year 1989. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (USA). Office of Transportation Systems. 
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Apr 1990. 41p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. Order Number DE90013560. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This thirteenth annual report on the implementation of the Elec- 
tric and Hybrid Vehicle Research, Development and Demonstration 
Act of 1976 (Public Law 94-413), referred to as the Act, complies 
with the reporting requirements established in section 14 of the 
Act. In addition to informing Congress of the progress and plans of 
the Department of Energy’s Electric and Hybrid Vehicles Program, 
this report is intended to serve as a communication link between 
the Department and all of the public and private interests involved 
in making the program a success. During FY 1989, significant 
progress was made in this program. There has been continuing in- 
terest shown by both the automobile manufacturers and supply 
sectors of our economy in electric and hybrid vehicles. The three 
major domestic automobile manufacturers all are devoting some 
effort towards electric vehicles. Their participation includes cost- 
shared contracts with Department of Energy and the Electric Power 
Research Institute as well as independently funded activities. 
Research and development efforts in batteries and propulsion com- 
ponents continue to achieve significant progress in providing 
industry with technology that will result in vehicles that will be more 
economically competitive and more acceptable to the public. 81 
refs., 11 figs., 6 tabs. 


39155 (NEDO-P-—8819) Survey of applicability of electric 
vehicles (EVs) in specific regions such as resorts. New Energy 
Deveiopment Organization, Tokyo (Japan). Mar 1989. 70p. (in 
Japanese). Order Number DE90503592. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

EVs are not yet popularized because of inferior running distance 
and accelerating performance but new movement appears as the 
coutermeasures for recent enironmental protection and the allevia- 
tion of traffic retardation. NEDO surveyed the introdicing situations 
in overseas and domestic resorts and etc. and carried out concrete 
case studies from social, institutinal, technological and economical 
viewpoints concerning the use in specific regions to study the 
applicability. After two regions, Karuizawa-Machi in Nagano Prefec- 
ture and Yufuin-Machi in Ohita Prefecture were selected to study 
the applicability, it was thought possible under the constant condi- 
tions although there are socially and economically many difficult 
points. Important conditions to be arranged for the introduction to 
resorts, that is, the agreement of inhabitants, determination of in- 
dustrial company, financial assistance to compensate the 
economical disadvantage, production of charming vehicies, and ar- 
rangement of charging equipments must be performed. Future 
enlarging of demand and practical use, and improvement of perfor- 
mance are, of course, expected. 12 figs., 11 tabs. 


3304 Hybrid Systems 
Refer also to citation(s) 39154 
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39156 (AD-A-219405/8/XAB) Turbine fuel alternatives (near 
term). Final report. Ferrara, A.M. Federal Aviation Administration, 
Atlantic City, NJ (USA). Technical Center. Oct 1989. 49p. 
(DOT/FAA/CT-89/23). Available from NTIS, PC A03/MF A01. 

This report discusses the results of a study which investigated 
several alternatives for turbine fuels, which are being considered 
for use in the near term, with the intent of identifying the necessary 
certification criteria. The fuels investigated include Jet-A/ethanol 
blends, Jet-A/methanol blends, JP-4/ethanol blends, and neat 
ethanol. The tests were conducted using a T-63 turboshaft engine, 
which was mounted on the Technical Center's dynamometer. The 
use of dual fuel systems was also considered. A short series of 
flight tests was conducted with a T-34, Mentor aircraft. These tests 
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were used to identify the operating conditions which might result in 
elevated fuel temperature. 


39157 (AD-A-219408/2/XAB) Transport properties of plas- 
mas in microwave electrothermal thrusters. Master's thesis. 
Haraburda, S.S. Army Military Personnel Center, Alexandria, VA 
(USA). 1990. 132p. Available from NTIS, PC A07/MF A01. 

The microwave electrothermal thruster is a potential propulsion 
system for spacecraft applications such as platform station keep- 
ing. It is a thruster which allows no contact between the electrodes 
and the propellant. For this thruster, the electromagnetic energy is 
transferred to the electrons in the plasma region of the propellant 
using the TM011 and TM012 modes of a microwave cavity system. 
The collisional processes by the electrons with the propellant 
causes transfer of the energy. Work was done to study these 
processes using several diagnostic techniques - calorimetry, pho- 
tography, and spectroscopy. Experimental results of these 
techniques for nitrogen and helium gases are included. These di- 
agnostic techniques are important in understanding plasma 
phenomena and designing practical plasma rocket thrusters. In ad- 
dition, a broad theoretical background is included to provide a 
fundamental description of the plasma phenomena. 


39158 (AD-A-—219788/7/XAB) Advanced-fuel properties. 
Phase 1. Interim report, October 1987-May 1989. Squire, K.R.; 
Vorres, C.L.; Donner, J.T.; Souza, J.W.; Koehler, M.G. Allied- 
Signal, Inc., Des Plaines, IL (USA). Engineered Materials Research 
Center. Dec 1989. 135p. Available from NTIS, PC A07/MF A01. 

To develop fuels needed for the high performance aircraft of the 
future the ability to design fuels based on the satisfaction of a set 
of needed properties is needed. This report covers the first phase 
of a project to develop software to accomplish this goal. Phase | 
covers the ability to determine numerous physical and thermo- 
chemical properties of pure-component organic fuel candidates 
based solely on molecular structure(s) of the molecules of interest. 
The result of Phase | is the software that obtains various physical 
and thermochemical properties for liquids, ideal gases, and real 
gases at various temperatures and pressures. Because of the 
number of methods that were found for predicting properties of 
molecules, a priority scheme was developed and utilizes the best 
method to predict the desired property. Additionally, the system 
has designed within it the ability to interface with an expert system 
to allow the system to better decide what method(s) should be 
used to predict each desired property. 


39159 (TED-TE86-14) Investigation of diesel fuel: Alcohol 
emulsions. Department of Energy, Mines and Resources, Ottawa, 
ON (Canada). Transportation Energy Div. 30 Jun 1986. 330p. 
(MICROLOG-—89-05382). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The performance of a new emulsifier technology using the pro- 
prietary emulsifier, Dalco, was investigated. A total of 23 different 
formulations using varying quantities of diesel, methanol, water, 
Dalco, plus ignition improvers and smoke supressants were tested 
in a four cylinder Cummins engine. Tests were carried out at five 
steady state conditions. Engine performance, combustion charac- 
teristics and emissions were measured at each point for the 23 
formulation which included diesel no.1, diesel no.2. and a 1990 
diesel as baseline fuels. The physical and chemical properties of 
the fuels were also established. It was concluded that certain use- 
ful methanol or water additions to diesel fuel can be made using 
the Dalco emulsifier. The aqueous emulsions have demonstrated 
that inorganic salts may be incorporated into formulations which 
may provide a low cost means to improve blend cetane values 
and/or reduce particulate emissions. Even without engine optimiza- 
tion, a large number of methanol-diesel and water-diesel emulsions 
can outperform 1990 diesel in overall engine performance. Low 
level oxygenated blends may therefore provide a starting point for 
the eventual expansion of the diesel fuel pool to include blends 
containing water and methanol with up to 15 vol % substitution. It 
is significant that with one minor exception the four cylinder test 
engine started (admittedly at test cell temperatures of 15-20°C) 
and operated in a highly satisfactory manner on the prepared test 
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fuels. It was also concluded that the stability of the fuels, while not 
yet perfected, was promising compared to the other emulsifying 
systems. 21 refs., 18 figs., 27 tabs. 


35 ARMS CONTROL 


39160 (LA-11841-MS) Conventional forces and arms 
control: Technology and strategy in a changing world: Confer- 
ence summary: CNSS [Center for National Security Studies] 
Occasional Paper No. 24. Pilat, J.F.; White, P.C. Los Alamos Na- 
tional Lab., NM (USA). Jun 1990. 12p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract W-7405-ENG-36. Or- 
der Number DE90013538. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

To address the implications of changes for future roles of con- 
ventional forces and to assess the technology implications of future 
strategies, force requirements, and conventional arms control 
agreements, the Center for National Security Studies in coopera- 
tion with the Defense Research and Applications Directorate of the 
Los Alamos National Laboratory held a conference on “Conven- 
tional Forces and Arms Control: Technology and Strategy in a 
Changing World” at Los Alamos from September 25-27, 1989. The 
distinguished participants from government, industry, and academia 
in the United States and Western Europe addressed such issues 
as: What are the implications of geopolitical and technological 
trends for international security and stability? How will these global 
changes affect US and allied strategies and force structure, espe- 
cially the requirements for conventional, nonnuclear forces? What 
will be the role of and rationale for conventional forces in the con- 
text of current and prospective allied security requirements? How 
can the West assure it will have the forces necessary for its secu- 
rity? How will technological developments influence the structure of 
tomorrow's conventional forces? What impacts will arms reductions 
have on future systems and force structures? What are the 
prospects for the development and deployment in weapon systems 
of future conventional military technologies, in light of existing and 
potential political, economic, bureaucratic, and other impediments? 


3501 Policy, Negotiations, and Legislation 


39161 (AD-A-219554/3/XAB) ANZUS and Northeast Asian 
Alliance cohesion. Final report, October 1988-September 1989. 
Olsen, E.A. Naval Postgraduate School, Monterey, CA (USA). Feb° 
1990. 73p. (NPS-56-90-001). Available from NTIS, PC A04/MF 
A01. 

The anti-nuclear policies of New Zealand have caused major 
changes in ANZUS and each member state’s relationships with the 
other two. Differences between New Zealand and the United 
States over nuclear policy persist and are likely to remain a sore 
point bilaterally. There is little prospect of ANZUS returning to the 
status quo ante. Against that background it is important for Ameri- 
cans to understand why New Zealanders adhere to their policies 
and grasp why those policies, and the rationale behind them are 
relevant for alliance cohesion in Northeast Asia. 


3502 Proliferation 


39162 (UCID-21760) The proliferation of missiles: Prob- 
lems, prospects for control, and research agendas: A 
workshop summary. Domke, W.K. (ed.) (Lawrence Livermore Na- 
tional Lab., CA (USA)); Krantz, S. (comp.); Stulberg, A. (comp.). 
Lawrence Livermore National Lab., CA (USA). [1989]. 11p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CTS—04;CONF-8905330-—Summ.: Workshop on 
proliferation of missles: prospects for control, and research agen- 
das, Pleasanton, CA (USA), 1-2 May 1989). Order Number 
DE90013514. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report is an overview of the discussions and papers given 
at a workshop and brainstorming secession on missile proliferation. 
The relationship between missiles and nuclear and chemical 
weapons are also discussed. (JEF) 
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Refer also to citation(s) 39691 


39163 (LA-11846) A systems approach to chemical 
weapons verification: CNSS [Center for National Security 
Studies] report No. 10. Apt, K.E.; Markin, J.T. Los Alamos Na- 
tional Lab., NM (USA). Jun 1990. 16p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract W-7405-ENG-36. Or- 
der Number DE90013564. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The technical credibility of verification regimes for international 
agreements limiting chemical weapons (CW) is a serious concern 
for policy decision makers. Whether for a multinational chemical 
weapons convention or for bilaterial US-Soviet agreements aimed 
at chemical arms reductions, well-designed systems for verification 
monitoring must be established to ensure that signatories meet 
treaty obligations. The systems approach is modeled in part on the 
nuclear safeguards approach commonly used under the Nuclear 
Nonproliferation Treaty. But, because of the unique aspects of 
chemical arms and their possible production, the system must be 
expanded to address the unprecedented requirements associated 
with verification of CW agreements. The methodology described 
here can be used to design and evaluate a verification system that 
encompasses the diversity of facility types, materials, and activities 
involved in CW verification. Application of this methodical approach 
to the definition of a verification system would ensure an efficient 
allocation of resources among competing verification technologies 
and activities. It would provide a uniform rationale for selecting sys- 
tem components and could provide a basis for communicating the 
reasons for technology decisions within the arms control commu- 
nity. 7 refs., 2 figs., 4 tabs. 


39164 (SAND-90-0981C) The modified Cobra Seal. Yste- 
sund, K.J.; Drayer, D.D. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-9007112-1: 6. annual 
symposium and technical displays on physical and electronic secu- 
rity, Philadelphia, PA (USA), 30 Jul - 2 aug 1990). Order Number 
DE90013073. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The Cobra Seal was developed in response to the International 
Atomic Energy Agency's request for an in situ verifiable seal. The 
Type E metal cap seal, still widely used by the IAEA, must be re- 
moved and returned to Agency headquarters for verification. The 
Cobra Seal allows an inspector to verify seal identity and integrity 
on site, without removing the seal. The seal consists of a loop of 
multi-strand fiber optic cable, which can be routed around or 
through the object to be sealed, and a seal body that secures the 
ends of the fiber optic cable. A cutting blade in the seal body ran- 
domly cuts a portion of the optical fibers in the cable. After the seal 
assembly is completed, a reference image is recorded of the 
unique pattem of light spots produced when the seal face is illumi- 
nated. Subsequent photographs of the seal pattern are compared 
to the original to establish the seal identity and integrity. This paper 
reviews the improvements and the technology of the cobra seal 
system. 3 refs., 5 figs. 
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Refer also to citation(s) 38379, 38531, 38551, 38804, 38843, 
38940, 38943, 38946, 38948, 38951, 38952, 38953, 39285, 39349, 
39351, 39352, 39447, 39456, 40124, 40221 


39165 (AD-A-219139/3/XAB) Measurement of the electro- 
plastic effect in Nb. Cao, W.D.; Sprecher, A.F.; Conrad, H. North 
Carolina State Univ., Raleigh, NC (USA). Dept. of Materials Science 
and Engineering. 1989. 10p. Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Physics E: Scientific Instruments, Vol. 22, 1026- 
1034(1989). 

The procedures employed to measure the electroplastic effect 
resulting from the application of a high density approx. 100,000 
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Angstroms1/centimeter squared electric current pulse of 120 mi- 
crosecs duration during the plastic deformation of Nb in a uniaxial 
tension test are described in detail. Special attention is focused on 
eliminating the side effects of the current, such as result from Joule 
heating and the pinch effect. Thermally activated plastic-flow theory 
is employed to calculate the side contributions of thermal softening 
and load oscillations resulting from inertia effects. 


39166 (AD-A-219242/5/XAB) Corresion protection of Al 
alloys and Al-based metal-matrix composites by chemical pas- 
sivation. Mansfeld, F.; Lin, S.; Sim, S.; Shih, H. University of 
Southern California, Los Angeles, CA (USA). Aug 1989. 18p. Avail- 
able from NTIS, PC A03/MF A01. 2 

Pub. in Corrosion, Vol. 45, No. 8, 615-631(Aug 1989). 

Chemical passivation by immersion of aluminium alloys and 
aluminium 6061/silicon carbide and aluminium 6061/graphite metal- 
matrix composites in cerium chloride solution produces very 
corrosion-resistant surfaces. Aluminium 6061 and aluminium 7075- 
T6 that had been immersed in 100C ppm cerium chloride for one 
week did not suffer from pitting corrosion during immersion in acer- 
ated 0.5 N NaCl for three weeks. For aluminium 7075-T718 some 
improvement of the corrosion resistance was also achieved, but to 
a much lesser extent. Chemical passivation in cerium chloride was 
also successful for aluminium/silicon carbide and Aligraphite. 


39167 (AD-A-219346/4/XAB) Surface modification of Al 
alloys and Al-based metal-matrix composites by chemical pas- 
sivation. Mansfeld, F.; Lin, S.; Kim, S.; Shih, H. University of 
Southern California, Los Angeles, CA (USA). Dept. of Materials 
Science. 1989. 11p. Available from NTIS, PC A03/MF A01. 

Pub. in Electrochimica Acta, Vol. 34, No. 8, 1123-1132(1989). 

Chemical passivation by immersion of Aluminum 6061 and Alu- 
minum 6061/Silicon Carbide and Al 6061/graphite metal matrix 
composites in a Cerous Chloride solution produces very corrosion 
resistant surfaces. Al 6061 which had been immersed in 1000 ppm 
Cerous Chloride for one week did not suffer from pitting corrosion 
during immersion in aerated 0.5 N Sodium Chloride for 90 days. A 
comparison with the corrosion resistance of Aluminum alloys 
treated with chromate conversion coatings shows that chemical 
passivation provides a valuable alternative to this process. The 
passivation process in CeCl3 and the corrosion process in NaCl 
have been monitored continuously with electrochemical impedance 
spectroscopy (EIS) which has been shown to be a very sensitive 
technique for the evaluation of these reactions. Pitting can be de- 
tected by the occurrence of a new time constant at low frequencies 
and a decrease of the impedance in the capacitive region. A model 
which describes the impedance for a surface which undergoes pit- 
ting and a fitting procedure for the analysis of the experimental 
ElS-data are presented. 


39168 (BNL-44732) Fracture-EXAFS: A new method for the 
study of interfaces in thin films and polycrystalline materials. 
Barrera, E.V.; Maruyama, B.; Heald, S.M. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-900466-70: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (USA), 16-21 Apr 1990). Order Number DE90013736. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Fracture-EXAFS is a technique, proposed here for the first time, 
which combines an appropriate mechanical test with EXAFS analy- 
sis to investigate the atomic processes involved in the fracture 
process. Fracture-EXAFS builds upon the fracture-Auger electron 
spectroscopy technique, which was used to study the elemental 
composition of fracture surfaces, and has yielded significant insight 
into phenomena such as grain boundary embrittlement and com- 
posite interface fracture. Extended X-ray Absorption Fine Structure 
(EXAFS) analysis yields structural, as well as chemical information. 
The identity, coordination number, position and degree of disorder 
of atoms in the vicinity of interfaces and surfaces can be deter- 
mined. Thus, EXAFS comparison of the imminent (latent) fracture 
surface to the fracture surface can yield structural, as well as 
chemical information about the fracture process. In this preliminary 
report, emphasis will be given to the application of Fracture-EXAFS 
to the study of interfaces in thin films. Discussion will also include 
the use of Fracture-EXAFS to study grain boundaries in polycrys- 
talline materials. 14 refs., 4 figs. 
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39169 (CEA-DAS-658) Cobalt base alloy surfacing. Influ- 
ence of welding process on residual stress level. Olivera, J.J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (FR). 
Dept. d’Analyse de Surete); Baccino, R.; Brenet, D. CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d’Analyse de Surete. Nov 1989. 31p. (in French). (CONF-8910427— 

IAEA specialist's meeting on residual stresses in structural 
materials and components of nuclear power plants, Buenos-Aires, 
AR (USA), 9-13 Oct 1989). Order Number DE90506154. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Influence of welding conditions on alloy characteristics for wear 
resistant valves, cocks and fittings of nuclear power plants is stud- 
ied. Three welding methods: oxyacetylene torch (OAT), plasma arc 
welding (PAW) and gas tungsten arc welding (TIG) are tested for 
welding hard cobalt base alloy (stellite 6) on two substrates (304 L 
and A 37). Parameters investigated are preheating temperature for 
PAW and TIG, dilution for PAW and flame type for OAT. Mi- 
crostructure is dendritic with a solid solution Co Cr W and an 
interdentritic eutectic (the hard part). Hardness is more or less dilu- 
tion dependent and slightly temperature dependent for preheating. 
Residual stress is measured by X-ray diffraction but application of 
this method is sometimes difficult because of grain size or cobalt 
base alloy texture. 


39170 (CEA-R-5511) Fatique crack propagation in bimetal- 
lic welds influence of residual stresses and metallurgical look. 
Zahouane, A.l. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Technologie; Paris-11 Univ., 91 - 
Orsay (France). Jun 1988. 324p. (In French). Order Number 
DE90506158. Available from NTIS (US Sales Only), PC A14/MF 
A01. 

Generally, in nuclear power plants, many components made of 
austenitic stainless steels are very often replaced by low alloyed 
steels cladded with stainless steels, mainly for economical reasons. 
Due to cracks existing at the limit of the two kinds of steel, it is in- 
teresting to try to understand how they appear. Residual stresses 
are generally identified as one of the factors which act to produce 
these cracks. Measurements of such residual stresses have been 
performed, using the hole drilling method (drilling of a hole at the 
center of a gauge roset stuck at the surface of the material). Owing 
to the obtained results, it is possible to explain the decrease in the 
crack propagation rate observed, on fatigue crack growth test per- 
formed on specimens taken in the transition ferritic/austenitic zone. 
The stress intensity factor due to the residual stresses is valued by 
weight function method. It is possible to explain qualitatively the 
phenomena observed under cyclic loading when using the obtained 
value of this stress intensity factor. A more quantitative approach 
based on the use of an efficient stress intensity factor, allow to bet- 
ter describe the effect of residual stresses on the fatigue crack 
propagation in bimetallic welds. 


39171 (CONF-900466-69) Energetics and configurations of 
lattice defects in CuTi. Shoemaker, J.R. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). Dept. of Engineering Physics); 
Wesley, D.; Wharton, W.R.; Oehrli, M.L.; Sabochick, M.J.; Lam, 
N.Q. Argonne National Lab., IL (USA). Jul 1990. 5p. Sponsored by 
U.S. Department of Defense; U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From Spring meeting of the Materials 
Research Society; San Francisco, CA (USA); 16-21 Apr 1990. Or- 
der Number DE90013685. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The energies and configurations of interstitials and vacancies in 
the ordered compound CuTi were calculated using atomistic simu- 
lation. Vacancies created by the removal of either a Cu for Ti atom 
resulted in a vacant Cu site, with and antisite defect in the latter 
case. The vacancy at the Cu site was found to be very mobile 
within two adjacent (001) Cu planes, resulting in two dimensional 
migration. Interstitials created by inserting either a Cu or Ti atom 
had complicated configurations containing one or more antisite de- 
fects. 11 refs., 1 fig., 1 tab. 


39172 (DOE/ER/45147-5) High resolution electron energy 
loss studies of surface vibrations: Progress report, June 21, 
1989—June 7, 1990. Kesmodel, L.L. Indiana Univ., Bloomington, IN 
(USA). Jun 1990. 13p. Sponsored by U.S. DOE Energy Research. 
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DOE Contract FG02-84ER45147. Order Number DE90013803. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

New experimental investigations of surface vibrational properties 
of materials with high-resolution electron energy loss spectroscopy 
(EELS) are reported. This document summarizes recent progress 
on surface phonon dispersion measurements on copper (100), cop- 
per (111), aluminum (100) surfaces and ultrathin epitaxial films of 
nickel and cobalt on copper (100). Measurements on copper and 
aluminum surfaces show modest changes in surface force con- 
stants compared with bulk values and are consistent with first 
principles lattice dynamics calculations. Measurements on the ultra- 
thin magnetic film systems have revealed new modes associated 
with vibrations localized in the film. 


39173 (DOE/ER/45289-T1) The mathematical modelling of 
arc welding operation: Progress report, 1 April 1987-31 March 
1990. Szekely, J. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). [1990]. 46p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER45289. Order Number DE90013700. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report described the progress that was made during the 
grant period which examined the mathematical modeling of arc 
welding operations with emphasis on the transport phenomena oc- 
curring at the interface between the welding arc and weld pool. 
Work that has been carried out during the last three years of this 
specific project broke entirely new ground by quantifying the impor- 
tance of free surface phenomena in arc welding systems. the most 
critical finding of this work was to emphasize the importance of the 
two way coupling between weld pool behavior and that of the en- 
ergy source. More specifically, we have been able to model the 
interaction of a welding arc with a significantly deformed weld pool 
surface and we have shown that the deformed weld pool shape 
may have a very marked effect on the heat flux falling on the weld 
pool. This work is to be contrasted with most previous studies 
which model the weld pool independently of the welding arc and 
vice-versa. We have also been able to model the collapse of 
strongly deformed weld pools and the resultant gas occlusions. 
Furthermore, we have begun examination of the nature of the 
stability of the free surface using classical mathematics (Kelvin- 
Helmholtz instability). The importance in specifying the free surface 
lies in its effects on the arc behavior (nature of the heat and cur- 
rent flux). This in turn affects the surface temperature distribution 
on the weld pool which controls (a) the strength of Marangoni 
flows, and (b) the vaporization rates of volatile species. The former 
controls the type of pool shape that can be obtained due to con- 
vective flows while the latter controls, in part, the net heat input 
into the workpiece and limits the peak surface temperature. As a 
result of these understandings, heavy emphases are placed on 
quantifying the free surface. 49 refs., 15 figs. 


39174 (DOE/ER/45295-3) Atomistic studies of grain 
boundaries in alloys and compounds: Progress report, July 1, 
1989-June 30, 1990. Vitek, V. Pennsylvania Univ., Philadelphia, 
PA (USA). Board of Trustees. 2 May 1990. 22p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-87ER45295. Or- 
der Number DE90012401. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The main goal of this research project has been to investigate 
theoretically the atomic structure of gain boundaries in binary al- 
loys, both discovered and ordered, and contribute thus to our 
understanding of atomic level processes affecting mechanical prop- 
erties of polycrystalline materials. In particular, we concentrate on 
those structural features which distinguish boundaries in alloys 
from those in pure metals and might be responsible for remarkable 
differences in their fracture behavior. Atomistic computer modeling 
of grain boundaries is the principal technique employed in this 
project. However, such calculations are only meaningful if ade- 
quate descriptions of interatomic forces are available. For pure 
elements a wide variety of such descriptions have been developed 
in recent years but much less has been done for alloys. For this 
reason a large component of this research has been the develop- 
ment of such descriptions and two different approaches have been 
pursued. In this report we first summarize constructions of N-body 
potentials for alloys and describe briefly the present status of the 
development of the LMTO based tight-binding technique. Studies 





of grain boundaries, summarized in this report, concentrated on 
two problems: segregation to grain boundaries in the copper- 
bismuth system and boundaries in Liz compounds. In the former 
case the structural changes induced by segregation as well as 
conditions for saturation and faceting of the boundaries were inves- 
tigated. In the latter case we focused on the relationship between 
the strength of ordering and the boundary structure. Significant dif- 
ferences which may be responsible for distinct fracture properties 
of pure metals, weakly ordered and strongly ordered compounds, 
have been found. 


39175 (GKSS-89/E/52) An evaluation of crack front effect 
on threshold and crack propagation. Vaidya, W.V. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). Inst. fuer Werkstofforschung). GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). 1989. 8p. Available from Special print from Ser. 
Metall. (1989) v. 23 p. 27-32. 

The crack front effect on fatigue crack propagation (FCP) was 
studies on one-sided shot peened copper. It was found that within 
the experimental scatter, neither threshold nor crack propagation is 
significantly influenced by the crack front effect, although the path 
and the extent of crack closure build-up while obtaining threshold 
and the fracture mode (and hence FCP mode) differed. As an ex- 
planation it is proposed that the crack front has to move as a whole 
so that through-thickness FCP occurs. This is accompanied by 
evening out of crystallographic and constraint differences. As an in- 
dicator of the through-thickness effects, compliance variations were 
not sensitive enough in the threshold regime. On the other hand, 
Pop yielded a better qualitative correlation with the surface crack, at 
least during post-threshold propagation, and it is inferred that the 
crack front exhibits behaviour similar to the surface crack, although 
with a certain lag. Microstructural impedance is found to offer a ra- 
tional and consistent explanation of the observations. (orig.). 


39176 (GKSS—89/E/53) Hysteresis in near-threshold fatigue 
crack propagation: A reconsideration. Vaidya, W.V. (GKSS- 


Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 


(Germany, F.R.). Inst. fuer Werkstofforschung). GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany, F.R.). 1989. 8p. Available from Special print from Ser. 
Metall. (1989) v. 23 p. 859-864. 

The ferritic steel 21CrMoNiV57 is found to exhibit hysteresis in 
fatigue crack propagation (FCP) in that the crack became non- 
propagating during post-threshold load increase and therefore, 
FCP curves obtained during K-decreasing and K-increasing tests 
clearly differed. The hysteresis behaviour was not affected by the 
crack front effect. Although various crack closure mechanisms 
could have been operative, interpretations in terms of closure in- 
duced by plasticity, roughness and oxide were not consistent with 
the observations. From the experimental evidence it is concluded 
that microstructural impedance is the major cause of hysteresis 
and of crack closure. (orig/MM). 


39177 ‘(IS-T—-1476) The effect of manganese on the onset 
of the stage 2 reaction in an austempered ductile iron matrix. 
Hagen, K.N. Ames Lab., IA (USA). Feb 1990. 61p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. Or- 
der Number DE90011804. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

Austempered ductile irons (ADIs) possess a unique combination 
of toughness and ductility plus high strength which make them at- 
tractive alternatives to other metal castings. ADIs can have tensile 
strengths up to 230 ksi with a 1% elongation and high hardness for 
wear resistant applications, or tensile strengths of approximately 
150 ksi and elongations of 14% where a large amount of ductility is 
required. Austempering is a two step process: complete transfor- 
mation to the austenite (7) phase; and a quench and hold in the 
temperature range of 270-420°C for some time followed by cool- 
ing to room temperature. This quench must be sufficiently rapid to 
avoid formation of pearlite or ferrite if the best mechanical proper- 
ties are to be obtained. This thesis presents the results of a 
number of experiments aimed at determining the effect of Mn on 
the length of the Stage 1 reaction. (austenite decomposes into 
bainitie ferrite and high carbon austenite). A basic knowledge of 
the effects of Mn will yield a more complete understanding of the 
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austempering process for the normal case and also when mi- 
crosegregation is present. The onset time for Stage 2 (high carbon 
austenite decomposes into bainitic ferrite plus carbides) in ductile 
irons is a critical parameter because of the associated degradation 
of the mechanical properties which result from carbide formation. 


39178 (Juel-2344) The tensile properties of alloys 800H 
and 617 in the range 20 to 950deg C. Abd EbAzim, M.E. 
(Forschungszentrum Juelich GmbH (Germany, F.R.). Inst. fuer 
Reaktorwerkstoffe); Ennis, P.J.; Schuster, H.; Nickel, H.; Hammad, 
F.H. Forschungszentrum Juelich GmbH (Germany, F.R.). Inst. fuer 
Reaktorwerkstoffe. Jan 1990. 240p. Order Number DE90506413. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

The tensile properties of Alloy 800H and Alloy 617 in the solution 
treated condition and after ageing or carburization have been de- 
termined for the temperature range 20 to 950deg C. It was found 
that ageing at 900deg C prior to testing led to an increase in 
strength and a decrease in ductility at test temperatures up to 
700deg C. Above 700deg C, there was no significant difference be- 
tween the tensile properties of solution treated and aged material. 
Carburization caused a severe loss of ductility in both alloys at 
temperatures of 20 to around 800deg C, but the ductility increased 
sharply at test temperatures above 800deg C, accompanied by a 
change in the fracture mode from fracture of the carbide particles 
themselves to void formation and separation at the carbide/matrix 
interface. The correlation between tensile properties and creep 
data was investigated in tests carried out at different strain rates. 
Reasonable agreement was found at 800 to 950deg C for Alloy 
617 and at 800 to 900deg C for Alloy 800H. Strain ageing effects 
were observed in both alloys at some temperatures and strain 
rates; these effects were serrated flow, negative strain rate sensi- 
tivity, peaks in the normalized UTS-temperature curves and 
plateaus in the elongation-temperature curves. The experimental 
results were interpreted in the light of two current models for strain 
ageing, the dislocation-dislocation interaction model and the 
dislocation-solute interaction model. (orig.). 


39179 (Juel-2347) H and D in niobium, tantalum and vane- 
dium. Schober, T. Forschungszentrum Juelich GmbH (Germany, 
F.R.). Inst. fuer Festkoerperforschung. Feb 1990. 114p. Order 
Number DE90506518. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

After a general introduction the hydride and deuteride phases of 
Nb, Ta and V are discussed. Recent phase diagrams of the 
systems Nb-H(D), Ta-H(D), and V-H(D) are presented. The key dif- 
fusivities of H and D in the above metals are also covered. The 
basic thermodynamic relations required for an understanding of p- 
c-T data are given. Sieverts and various p-c-T curves pertaining to 
H and D in Nb, Ta and V are presented. Selected thermodynamic 
quantities and heats of phase transformations are included. Further 
topics include a discussion of localized vibrations, hydride mor- 
phologies, permeation, resistivity and property changes. (orig.). 


39180 (Juel+-2349) Precipitation behaviour of a ferritic Fe- 
NIAI alloy under irradiation. Fischer, J. Forschungszentrum 
Juelich GmbH (Germany, F.R.). Inst. fuer Festkoerperforschung; 
Technische Hochschule Aachen (Germany, F.R.). Feb 1990. 74p. 
(in German). Order Number DE90506412. Available from NTIS 
(US Sales Only), PC A04/MF A01. 

Coarsening of coherent NiAl (6’) precipitates in a ferritic Fe- 
8.3Al-3.ONi-O.1Nb (at.%) alloy was investigated during thermal 
annealing and during irradiation with 6.2 MeV protons at tempera- 
tures from 673 K to 973 K. The matrix concentration of Ni and Al 
was traced by resistivity measurements while the growth of the 
precipitates was studied quantitatively by transmission electron mi- 
croscopy (TEM). Additional Vickershardness measurements gave 
information on precipitation strengthening in the alloy. (orig.). 


39181 (KFK-4703) Structural mechanical studies on the 
12% Cr-steel X 18CrMoVNb 12 1 (1.4914) in liquid Pb-17Li eu- 
tecticum. Grundmann, M. Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.}. Inst. fuer Material- und Festkoerper- 
forschung; Karlsruhe Univ. (7.H.) (Germany, F.R.). Fakultaet fuer 
Maschinenbau. Feb 1990. 249p. (in German). Order Number 
DE90502290. Available from NTIS (US Sales Only), PC A11/MF 
A01. 
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The possible application of the martensitic 12%-Cr steel 1.4914 
as structural material of the fusion reactor blanket is examinated 
within this study. The superimposure of mechanical stresses and 
chemical dissolution processes and its consequences for the mate- 
rial properties of steel 1.4914 is simulated and studied in the 
experiments. Therefore, tensile, creep, low-cycle fatigue and fa- 
tigue crack growth tests in the liquid metal have been performed. 
The test parameters have been varied in a wide range as well as 
the external state of the material related to the real operational con- 
ditions. The examination of the test results and of the numerous 
examinations of the material (measurement of hardness, metallo- 
graphic studies and analyses using the scanning and transmission 
electron microscope, microprobe and AUGER microprobe, GDOS 
and classical chemical methods) made it sure that the liquid alloy 
Pb-17Li has an influence on the mechanical properties of the steel 
only under certain conditions. Necessary conditions are a high tem- 
perature (> 500deg C), a long lasting contact with the liquid metal 
and a minimum degree of deformation. If these conditions are ful- 
filled, an earlier end of life time occurs in Pb-17Li compared to 
gaseous environment (air or argon) due to the loss of material 
caused by the dissolution processes in the liquid alloy. (orig./MM). 


39182 (LA-UR-90-2009) Formation of Ti-B surface alloys 
by excimer laser mixing. Jervis, T.R.; Nastasi, M.; Hirvonen, J.P.; 
Zocco, T.G. Los Alamos National Lab., NM (USA). [1990]. 5p. 
Sponsored by U.S. Department of Defense; U.S. DOE Manage- 
ment & Administration. DOE Contract W-7405-ENG-36. Contract 
DEW-90-2. (CONF-900870—1: 10. international symposium on 
boron, borides and related compounds, Albuquerque, NM (USA), 
27-30 Aug 1990). Order Number DE90013172. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

We have formed a surface Ti-B alloy by excimer laser mixing of 
a single B layer on a TI-6AI-4V alloy substrate. Rutherford 
backscattering spectroscopy indicates a uniform B:Ti ratio of ap- 
proximately 0.7 in the surface layer. A Boron layer 60 nm thick 
resulted in an alloy layer approximately 200 nm thick. There is little 
indication, by either Auger electron spectroscopy or nuclear reac- 
tion analysis, of substantial oxygen incorporation in the surface 
alloy despite the fact that the processing was done in air. Transmis- 
sion electron microscopy of the surface alloy shows a completely 
amorphous surface layer underlain by a martensitic structure. 


39183 (LBL—29060) The mechanical properties of drawn 
dual phase steel wire. Miyasato, S.M. Lawrence Berkeley Lab., 
CA (USA). Dec 1987. 66p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. Order Number 
DE90013870. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 
Dual-phase steels are a class of composite high strength, low 
alloy steels. The outstanding properties of ferrite/martensite dual- 
phase steels include its very high work-hardening rates and 
resistance to fatigue failure. The high work-hardening rates make 
dual-phase steels ideal for large strain cold forming applications, 
since high strengths may be achieved with less deformation. Dual- 
phase steels have been shown to be especially suited to wire 
drawing. In this study, Fe/xC/2Si alloys were heat treated to obtain 
different ferrite/martensite morphologies and relative volume frac- 
tions, then the work-hardening rates at true plastic strain « = 0.006 
were determined. Wires were then drawn from 4.2 to 1.4 mm in di- 
ameter, which corresponded to a strain of e« = 2.2, and tested in 
tension and fatigue. The early work-hardening rate increased with 
increased volume fraction of martensite, increased strength of 
martensite, and decreased ferrite/martensite interface coherency. 
The wire drawing limit was raised by discouraging void formation at 
ferrite/martensite interfaces and shear cracking through martensite 
particles. The lowest void density was obtained in a structure of fi- 
brous martensite with coherent ferrite/martensite interfaces (i.e. 
produced by intermediate quenching). The fatigue limit of drawn 
dual-phase wires was ~600 MPa, or 25-30% of the ultimate ten- 
sile strength, which appears to be higher than that of similar 
pearlitic steel wire. There was no superior microstructure for fatigue 
resistance in wires, as any morphology differences which exist in 
the initial structure are indistinguishable after heavy deformation. 


39184 (N-90-17487) Modelling directional solidification. Fi- 
nal report, 1 September 1985-31 August 1989. Wilcox, W.R. 
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Clarkson Univ., Potsdam, NY (USA). Feb 1990. 172p. (NASA-CR- 
186181 ;NAS—1.26:186181). Available from NTIS, PC A08/MF A01. 
The long range goal is to develop an improved understanding of 
phenomena of importance to directional solidification, to enable 
explanation and prediction of differences in behavior between solid- 
ification on Earth and in space. Emphasis during the period of this 
grant was on experimentally determining the influence of convec- 
tion and freezing rate fluctuations on compositional homogeneity 
and crystalline perfection in the vertical Bridgman-Stockbarger 
technique. Heater temperature profiles, buoyancy-driven convec- 
tion, and doping inhomogeneties were correlated using 
naphthalene doped with azulene. In addition the influence of spin- 
up/spin-down on compositional homogeneity and microstructure of 
indium gallium antimonide and the effect of imposed melting- 
freezing cycles on indium gallium antimonide are discussed. 


39185 (N-90-17868) MATE (Materials for Advanced Turbine 
Engines) Program, Project 3. Volume 2: Design, fabrication 
and evaluation of an oxide dispersion strengthened sheet al- 
loy combustor liner. Final report. Bose, S.; Sheffler, K.D. Pratt 
and Whitney Aircraft, East Hartford, CT (USA). Feb 1988. 
9p. (NASA-CR-—180892;NAS—1.26:180892;PWA-5574-223-VOL-2). 
Available from NTIS, PC AO2/MF A01. 

The suitability of wrought oxide dispersion strengthened (ODS) 
superalloy sheet for gas turbine engine combustor applications was 
evaluated. Two yttria (Y203) dispersion strengthened alloys were 
evaluated; Incoloy MA956 and Haynes Development Alloy (HDA) 
8077 (NiCrAl base). Preliminary tests showed both alloys to be po- 
tentially viable combustor materials, with neither alloy exhibiting a 
significant advantage over the other. MA956 was selected as the 
final alloy based on manufacturing reproducibility for evaluation as 
a burner liner. A hybrid PW2037 inner burner liner containing 
MA956 and Hastelloy X components and using a louvered configu- 
ration was designed and constructed. The louvered configuration 
was chosen because of field experience and compatibility with the 
bill of material PW2037 design. The simulated flight cycle for the 
ground based engine tests consisted of 4.5 min idle, 1.5 min take- 
off and intermediate conditions in a PW2037 engine with average 
uncorrected combustor exit temperature of 1527 C. Post test evalu- 
ation consisting of visual observations and fluorescent penetrant 
inspections was conducted after 500 cycles of testing. No loss of 
integrity in the burner liner was shown. 


39186 (N-90-19390, pp. 31) Liquid oxygen LOX compatibil- 
ity evaluations of aluminum lithium (AI-Li) alloys: Investigation 
of the Alcoa 2090 and MMC weldalite 049 alloys. Diwan, R.M. 
Alabama Univ., Huntsville, AL (USA). Dec 1989. (NASA-CR- 
183837 ;NAS—1 .26:183837 ;CONF-8906334—: 1989 NASA/ASEE 
summer faculty fellowship program, Huntsville, AL (USA), 5 Jun 
1989). In Research reports: 1989 NASA/ASEE Summer faculty fel- 
lowship program. Available from NTIS, PC A99/MF E06. 

The behavior of liquid oxygen (LOX) compatibility of aluminum 
lithium (AI-Li) alloys is investigated. Alloy systems of Alcoa 2090, 
vintages 1 to 3, and of Martin Marietta Corporation (MMC) Wel- 
dalite 049 were evaluated for their behavior related to the LOX 
compatibility employing liquid oxygen impact test conditions under 
ambient pressures and up to 1000 psi. The developments of these 
aluminum lithium alloys are of critical and significant interest be- 
cause of their lower densities and higher specific strengths and 
improved mechanical properties at cryogenic temperatures. Of the 
different LOX impact tests carried out at the Marshall Space Flight 
Center (MSFC), it is seen that in certain test conditions at higher 
pressures, not all Al-Li alloys are LOX compatible. In case of any 
reactivity, it appears that lithium makes the material more sensitive 
at grain boundaries due to microstructural inhomogeneities and as- 
sociated precipitate free zones (PFZ). The objectives were to 
identify and rationalize the microstructural mechanisms that could 
be relaxed to LOX compatibility behavior of the alloy system in 
consideration. The LOX compatibility behavior of Al-Li 2090 and 
Weldalite 049 is analyzed in detail using microstructural characteri- 
zation techniques with light optical metallography, scanning 
electron microscopy (SEM), electron microprobe analysis, and sur- 
face studies using secondary ion mass spectrometry (SIMS), 
electron spectroscopy in chemical analysis (ESCA) and Auger 
electron spectroscopy (AES). Differences in the behavior of these 





aluminum lithium alloys are assessed and related to their chem- 
istry, heat treatment conditions, and microstructural effects. 


39187 (ORNL/FTR-2593) [Conference on free and moving 
boundary problems as related to heat transfer]: Foreign trip 
report, June 10-20, 1987. Wilson, D.G. Oak Ridge National Lab., 
TN (USA). 7 Jul 1987. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90012330. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The conference consisted of audiovisual presentations and dis- 
cussions seven hours per day for eight and one half days. A wide 
range of free and moving boundary problems was presented. The 
traveler attended presentations dealing with his research interests 
(formulation and analysis of mathematical models of phase change 
processes); he gave a talk on hyperbolic heat transfer in phase 
change processes; and he participated in numerous discussions 
both at formal sessions and in informal gatherings. In particular he 
discussed hyperbolic heat transfer with numerous participants. With 
Charles Elliot he discussed a supercomputer implementation of El- 
liot and Ockendon’s implicit, discrete, enthalpy formulation for 
phase change problems. With Dieter Langbein he discussed a 
technique for accommodating the significant void growth and decay 
that accompanies change of phase in some high temperature ther- 
mal energy storage materials. With Martin Glicksman he had 
several informative discussions on the Gibbs Thomson relation and 
its effect dendrite growth and evolution. 


39188 (ORNL/FTR-2595) [Structure of solid surfaces]: For- 
eign trip report, June 16-27, 1987. Overbury, S.H. Oak Ridge 
National Lab., TN (USA). 8 Jul 1987. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE90012322. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This report summarizes an eight (working) day visit to The 
Netherlands and FRG. The traveler visited two universities, two 
state supported laboratories and participated in the 2nd Interna- 
tional Conference on the Structure of Solid Surfaces. The 
laboratories visited were selected because research conducted 
there overlaps substantially with research directions of the traveler. 
The traveler's research concerns the use of low energy ion scatter- 
ing spectroscopy to determine structure of clean and adsorbate 
covered metal surfaces with particular emphasis on systems which 
are of interest because of their chemical or catalytic properties. In 
the following, specific subjects of discussion and some of the trav- 
eler's general impressions of the research and the institutions are 
supplied. 


39189 (ORNL/FTR-3128) [High-pressure structural studies 
of promethium]: Foreign trip report, October 20-November 12, 
1988. Haire, R.G. Oak Ridge National Lab., TN (USA). 15 Nov 
1988. 11p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE90012375. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The primary object of the foreign travel was to carry out collabo- 
rative high-pressure structural studies at the European Institute for 
Transuranium Elements (EITU), Karlsruhe, Federal Republic of 
Germany. These studies reestablished previous collaborative in- 
vestigations by ORNL and EITU that have been very productive 
scientifically during the past few years. The study during the 
present travel period was limited to a structural study of prome- 
thium metal under pressure. 


39190 Precipitation at grain boundaries in_ irradiated 
austenitic Fe-Cr-Mn alloys. McCarthy, J.M. (Pacific Northwest 
Lab., Richland, WA (USA)). pp. 47-53 of Interfaces between poly- 
mers, metals, and ceramics: Volume 153. DeKoven, B.M.; 
Gellman, A.J.; Rosenberg, R. Materials Research Society, Pitts- 
burgh, PA (USA) (1989). DOE Contract AC06-76RL01830. 
(CONF-890426-: Spring meeting of the Materials Research Soci- 
ety, San Diego, CA (USA), 24-28 Apr 1989). 

In previous work, the phase stability of Fe-Cr-Mn alloys during ir- 
radiation was investigated in a study that included simple binaries, 
simple ternaries and commercially produced alloys. These low acti- 
vation alloys are being considered for fusionreactorservice in the 
firstwall and in other structural applications subject to high neutron 
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doses. In addition to phase instabilities observed within the grains, 
grain boundaries were susceptible to varying levels of precipitation 
dependent upon alloy composition, displacement dose and irradia- 
tion temperature. This paper describes the grain boundary 
microstructures that developed in these Fe-Cr-Mn alloys during ir- 
radiation. 


39191 Calculation of local elastic constants at a metallic 
grain boundary. Kluge, M.D. (Argonne National Lab., IL (USA)); 
Lutsko, J.F.; Phillpot, S.R. pp. 55-60 of Interfaces between 
polymers, metals, and ceramics: Volume 153. DeKoven, B.M.; Gell- 
man, A.J.; Rosenberg, R. Materials Research Society, Pittsburgh, 
PA (USA) (1989). DOE Contract W-31-109-ENG-38. Contract 
N00014-88-F019. (CONF-890426-: Spring meeting of the Materi- 
als Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

A new atomistic-simulation method for calculating the full local 
elastic-constant tensor in terms of local stress and local strain for 
inhomogeneous systems is described. Results of simulations of an 
isolated high-angle twist grain boundary are presented. A dramatic 
reduction in resistance to shear parallel to the grain boundary is 
observed, and its relation to structural disorder is discussed. 


39192 Characterization of nanophase materials by x-ray 
diffraction and computer simulation. Eastman, J.A. (Argonne 
National Lab., IL (USA)); Thompson, L.J. pp. 27-32 of Interfaces 
between polymers, metals, and ceramics: Volume 153. DeKoven, 
B.M.; Gellman, A.J.; Rosenberg, R. Materials Research Society, 
Pittsburgh, PA (USA) (1989). DOE Contract W-31-109-ENG-38. 
(CONF-890426—: Spring meeting of the Materials Research Soci- 
ety, San Diego, CA (USA), 24-28 Apr 1989). 

X-ray diffraction experiments on nanophase Pd have been per- 
formed with the primary goal of determining the nature of grain 
boundary structures in nanophase materials. A kinematical diffrac- 
tion analysis has been developed to interpret x-ray 6-26 data by 
comparing actual scans with scans produced by computer simula- 
tion. This simulation program has been used to explore the effects 
on diffracted intensity of a variety of microstructural and grain 
boundary structural parameters such as void concentration, grain 
size, grain boundary width, and changes in interplanar spacing and 
density in grain boundary regions. It has been found that a reason- 
able match to experimental data is produced by at least two model 
structures; in one, the material contains randomly positioned voids 
or vacancies, while in the other, the interplanar spacings in grain 
boundary regions are varied with respect to the spacings found in 
the grain interiors. 


39193 High resolution electron microscopy of grain bound- 
aries in nanophase palladium. Thomas, G.J. (Sandia National 
Labs., Livermore, CA (USA)); Siegel, R.W.; Eastman, J.A. pp. 13- 
20 of Interfaces between polymers, metals, and ceramics: Volume 
153. DeKoven, B.M.; Gellman, A.J.; Rosenberg, R. Materials Re- 
search Society, Pittsburgh, PA (USA) (1989). DOE Contract 
AC04-76DP00789. (CONF-890426-: Spring meeting of the Materi- 
als Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Using high resolution electron microscopy, consolidated 
nanophase palladium samples were examined following electrolytic 
thinning after a hydriding - dehydriding cycle at 310 K. Due to the 
small size and random orientations of the individual grains, a large 
number of grain boundaries were available for examination. Some 
of these yielded adequate imaging conditions to allow observation 
of the lattice structure in the grain boundary regions. Image simula- 
tions were performed to determine the sensitivity of the technique 
to lattice disorder. The results of these studies suggest that grain 
boundary structures in nanophase palladium are similar to those in 
conventional coarse-grained polycrystals. 


39194 The solidification metallurgy of alloy 718 and other 
Nb-containing superalloys. Cieslak, M.J. (Sandia National Labs., 
Albuquerque, NM (USA)); Knorovsky, G.A.; Headley, T.J. Romig, 
A.D. Jr. pp. 59-68 of Superalloy 718: Metallurgy and applications. 
Loria, E.A. The Metallurgical Society Inc., Warrendale, PA (USA) 
(1989). DOE Contract AC04-76DP00789. (CONF-890646—: 
International symposium on the metallurgy and applications of su- 
peralloy 718, Pittsburgh, PA (USA), 12-14 Jun 1989). 
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The solidification behavior of Alloy 718 and other Nb-bearing 
austenitic superalloys has been examined using an integrated ana- 
lytical approach. All alloys of this type begin solidification with the 
formation of Nb-lean austenitic dendrites. Interdentritic eutectic-type 
solidification constituents involving MC-type carbides and a Nb-rich 
Laves phase occur in these alloys. The ~+/Laves eutectic con- 
stituent terminates solidification in these alloys. Nb is the dominant 
element in the evolution of solidification microstructure with C and 
Si affecting the amounts of +/MC and +/Laves constituent ob- 
served. Simple solidification models predict reasonably well the 
amount of eutectic constituent observed. 


39195 Oxidation of Ni,Al below 850°C and its effect on frac- 
ture behavior. DeVan, J.H. (Oak Ridge National Lab., TN (USA)); 
Hippsiey, C.A. pp. 31-40 of Oxidation of high-temperature inter- 
metallics. Grobstein, T.; Doychak, J. The Metallurgical Society Inc., 
Warrendale, PA (USA) (1988). DOE Contract AC05-840R21400. 
(CONF-8809190—: Workshop on the oxidation of high-temperature 
intermetallics, Cleveland, OH (USA), 22-23 Sep 1988). 

Studies were conducted to establish the oxidation kinetics and 
reaction products associated with exposure of Ni3Al to air at inter- 
mediate temperatures. A significant finding was the susceptibility of 
Ni,Al to internal oxidation at 600 to 825 °C. Since oxygen embrit- 
tlement of Ni3Al is observed in the same temperature range, crack 
growth studies were subsequently conducted to examine a possi- 
ble connection between the embrittlement and internal oxidation 
processes. Chemical analyses of the near-crack-tip region showed 
a periodicity in surface oxidation products symptomatic of a step- 
wise crack propagation process. A kinetic model is proposed in 
which oxygen diffuses along the grain boundary in front of a sta- 
tionary crack tip until a critical oxygen inventory is achieved. The 
crack jumps forward by a small increment (~ 0.5m), and the pro- 
cess repeats. Surface analytical chemistry results and an Arrhenius 
analysis of crack rate us temperature are presented as evidence 
for the proposed cracking model. 


39196 Oxidation behavior of Fe3Al and derivative alloys. 
DeVan, J.H. (Oak Ridge National Lab., TN (USA)). pp. 107-116 of 
Oxidation of high-temperature intermetallics. Grobstein, T.; Doy- 
chak, J. The Metallurgical Society Inc., Warrendale, PA (USA) 
(1988). DOE Contract AC05-840R21400. (CONF-8809190—: Work- 
shop on the oxidation of high-temperature intermetallics, Cleveland, 
OH (USA), 22-23 Sep 1988). 

This paper reports alloys based on the long-range ordered 
systems FeAl and FeAl under development in support of coal con- 
version and combustion materials requirements. Of particular 
interest is the performance of these alloys in coal gasifiers involv- 
ing product gases with relatively low oxygen activities (<10-2° 
atm) and high sulfur activities (>10-® atm). Using H2S-H2-H2O 
gas mixtures, several experimental iron-aluminum alloys have been 
tested to assess the effects of aluminum concentration on 
oxidation-surfidation response at 700 to 800 °C in a simulated 
gasifier environment. Binary iron-aluminum alloys were found to be 
extremely corrosion resistant at aluminum concentrations 26-28 at. 
%. Metallographic and chemical analyses of the corrosion product 
scales and the underlying alloy were performed to determine the 
role of respective metallic elements on the surfidation-oxidation 
processes. These results, together with thermogravimetric analy- 
ses, are discussed in terms of the apparent corrosion mechanisms 
and optimization of alloy composition for exposure to coal-derived 
environments. 


39197 Thermomechanical fatigue of solder joints: A new 
comprehensive test method. Frear, D.R. (Sandia National Lab., 
Albuquerque, NM (US)). pp. 293-300 of 1989 proceedings of the 
39th electronic components conference. IEEE Service Center, Pis- 
cataway, NJ (USA) (1989). DOE Contract AC04-76DP00789. 
(CONF-8905102-: 39. electronic components conference, Hous- 
ton, TX (USA), 22-24 May 1989). 

The thermomechanical fatigue behavior of solder joints is a criti- 
cal reliability issue in electronic packaging. A need exists for a 
thorough metallurgical understanding of solder joints in conditions 
of thermal fatigue. A review of current methods to test solder joints 
reveals that each method lacks some important facet that would 
lead to a fundamental understanding of the thermal fatigue pro- 
cess. This paper presents a new comprehensive method to test 
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solder joint in thermomechanical fatigue. The method involves si- 
multaneous imposition of temperature cycles and strain on discrete 
solder joints in a shear orientation. The stress, microstructure, and 
number of cycles to failure were monitored. 


39198 Study of Mo, Au, and Ni implanted molybdenum laser 
mirrors by spectroscopic ellipsometry. Snyder, P.G. (Nebraska 
Univ., Lincoln, NE (USA)); Oh, J.; Woollam, J.A.; Bu-Abbud, G.H.; 
Poker, D.; Aspnes, D.E.; Ingram, D.; Pronko, P. pp. 215-226 of 
Laser induced damage in optical materials. 1985. Bennett, H.E.; 
Guenther, A.H.; Milam, D.; Newnam, B.E. US Government Printing 
Office, Washington, DC (USA) (1988). DOE Contract AC05- 
840R21400. Grant PHY-8318798. (CONF-851052-: 17. annual 
symposium on optical materials for high-power lasers, Boulder, CO 
(USA), 28-30 Oct 1985). 

The implantation of 150 keV molybdenum ions into polished 
molybdenum laser mirrors is found to increase the complex dielec- 
tric constant in the visible spectrum. Analysis using the Bruggeman 
effective medium approximation demonstrates that the increase is 
due to surface smoothing, and that the surface is made nearly 
atomically smooth by a fluence of 5 x 10'5/cm?. Implantation of 
Au at 1 MeV caused considerable microscopic roughening, as well 
as a change in the bulk optical properties. 3 MeV Ni ion implianta- 
tion caused only a slight surface roughening. A thin dielectric film 
(probably a hydrocarbon) is found to condense in a laboratory at- 
mosphere, reducing the reflectivity, and is removable by rinsing 
with methanol and distilled water. 


39199 Thermodynamics of wetting by liquid metals. Yost, 
F.G. (Sandia National Labs., Albuquerque, NM (USA)); Romig, 
A.D. Jr. pp. 385-390 of Electronic packaging materials science Ill: 
Volume 108. Jaccodine, R.; Jackson, K.A.; Sundahli, R.C. Materials 
Research Society, Pittsburgh, PA (USA) (1988). DOE Contract 
AC04-76DP00789. (CONF-8711227—: Electronic packaging materi- 
als science lil symposium, Boston, MA (USA), 30 Nov - 4 dec 
1987). 

The wetting of metal surfaces by molten solder is usually consid- 
ered to be driven solely by an interfacial energy imbalance. The 
effect of chemical reactions on the wetting process is neglected, al- 
though the growth of an intermetallic layer in the wetted interface is 
commonly observed. In this work, the energy release during the 
incremental advance of a spreading solder droplet due to the inter- 
facial energy imbalance and the formation of the intermetallic layer 
is calculated. The free energy of formation, AG, of the intermetallic 
layer is shown to be an important driving force for solder wetting. 


39200 Laser machining developments at McDonnell Dou- 
glas. Hoffman, P.L.R. (Los Alamos National Laboratory, NM 
(USA)). pp. 750-757 of Lasers '88; Proceedings of the International 
Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, 
F.J. STS Press, McLean, VA (US) (1989). (CONF-881244—: 
LASERS ’88: 10th international conference on lasers and applica- 
tions, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

Activities underway at McDonnell Douglas are discussed which 
represent a good start toward the introduction of laser machining 
and welding into manufacturing facilities. These projects include 
laser trimming, welding, and scribing of aircraft components, 
missile components, and aircraft skins. The technological and eco- 
nomic pressures underlying these trends are reviewed. 


39201 Solid-state reaction of Ru powder in molten Al,Bi,_,. 
Johnson, R.W. (W. M. Keck Laboratory of Engineering Materials, 
California Institute of Technology, Pasadena, CA (USA)); Garland, 
C.M. Journal of Materials Research (USA), 5(4): 746-753 (Apr 
1990). DOE Contract FG03-86ER45242. 

We describe a low-temperature solid-state interdiffusion tech- 
nique that allows reaction between spatially separated reacting 
species and its application in the AlRu alloy system. This tech- 
nique uses a liquid-metal solvent (Bi) as a medium for the transfer 
of Al to the surface of Ru powder where reaction occurs with the 
formation of nanocrystalline Al,Ru;_, product phases. X-ray 
diffraction measurements are used to follow the time and tempera- 
ture dependence of the reaction. Cross-sectional transmission 
electron microscopy allows direct imaging of the growth and mor- 
phology of the Al,Ru,_, product phases. 





39202 Brittle fracture and grain boundary chemistry of mi- 
croalloyed NIAI. George, E.P. (Metals and Ceramics Division, Oak 
Ridge National Laboratory, P. O. Box 2008, Oak Ridge, TN 
(USA)); Liu, C.T. Journal of Materials Research (USA), 5(4): 754- 
762 (Apr 1990). DOE Contract AC05-840R21400. 

The room-temperature tensile properties, fracture mode, and 
grain boundary chemistry of undoped stoichiometric NiAl, as well 
as NiAl doped with boron, carbon, and beryllium, have been inves- 
tigated. Pure, stoichiometric NiAl fractures with limited tensile 
ductility in a predominantly intergranular manner. Auger analyses 
revealed that the grain boundaries in NiAl are extremely clean and 
free of any segregated impurities, indicating that they are intrinsi- 
cally brittle. Boron, when added to stoichiometric NiAl at a bulk 
level of 300 wt. ppm, segregates to the grain boundaries and sup- 
presses intergranular fracture. However, there is no attendant 
improvement in tensile ductility because boron is an extremely po- 
tent solid solution strengthener in NiAl, more than doubling its yield 
strength. As a result, any potential benefit of improving grain 
boundary strength is more than offset by the increase in yield 
strength. Unlike boron, both carbon (300 ppm) and beryllium (500 
ppm) are ineffective in suppressing intergranular fracture in NiAl, 
and Auger analyses of the C-doped alloy revealed that carbon did 
not affect the fracture mode because it did not segregate to the 
grain boundaries. Although neither beryllium nor carbon sup- 
pressed grain boundary fracture, their effects on the tensile ductility 
of NiAl were quite different: the ductility of the Be-doped alloy was 
higher than that of the B-doped alloy because beryllium, unlike 
boron, has a rather modest strengthening effect in NiAl, whereas 
the C-doped alloy was brittle like the B-doped alloy, because car- 
bon is a potent solid solution strengthener, just like boron. These 
observations were rationalized by considering a hard-sphere model 
for interstitial and substitutional sites in NiAl. It was concluded that 
boron and carbon occupy interstitial sites, whereas beryllium dis- 
solves substitutionally. 


39203 Fundamental issues in hetercepitaxy—A Department 
of Energy, Council on Materials Science Panel Report. Bauer, 
E.G. (Tech. Universitaet Clausthal, Clausthal-Zellerfeld (Federal 
Republic of Germany)); Dodson, B.W.; Ehrlich, D.J.; Feldman, L.C. 
Journal of Materials Research (USA), 5(4): 852-894 (Apr 1990). 
DOE Contract AC02-76ER01198. 

During the past decade, nonequilibrium techniques have been 
developed for the growth of epitaxial semiconductors, insulators, 
and metals which have led to new classes of artificially structured 
materials. Structures can now be grown which present the materi- 
als scientist with systems that exhibit new properties and 
demonstrate new physical concepts. For example, quantum-well 
structures with molecular dimensions give rise to new phenomena 
resulting from quantum mechanical effects. Layered structures with 
periodicity of a few atomic layers result in coherent behavior for 
long-range interactions such as magnetism in metallic systems. 
Metastable structures can be generated which possess important 
properties not present in equilibrium systems. Studies of these 
materials are leading to significant advances in our basic under- 
standing of the physics of materials as well as to important new 
technologies. Despite the rate of progress and the large number of 
laboratories throughout the world with active programs in various 
aspects of epitaxial growth, our current understanding of the pro- 
cesses which control growth at a fundamental, atomic level is 
remarkably primitive. Much of the work to date has been driven by 
the motivation to produce high quality materials for high perfor- 
mance electronic devices. As a result, most of the effort in epitaxial 
materials has concentrated on semiconductors, particularly GaAs 
and related compounds. 


39204 Aunified integrated model for sputter coating unifor- 
mity. Upadhye, R.S. (University of California, Lawrence Livermore 
National Laboratory, Livermore, CA (USA)); Hsieh, E.J. Journal of 
Vacuum Science and Technology, A (Vacuum, Surfaces and Films) 
(USA), 8(3): 1348-1350 (May 1990). DOE Contract W-7405-ENG- 
48 


The net sputter coating flux at the surface being coated can be 
conceptually divided into two constituent fluxes: the directed flux, 
and the diffusional flux. The former is due to the high initial veloci- 
ties of the sputtered target atoms, which tend to move in their 
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original direction even after several collisions with the background 
gas atoms. The latter exists because of the eventual slowing down 
of the target atoms to the velocities of equilibrium distribution. At a 
given sputtering pressure, the directed flux dominates in the vicinity 
of the target, whereas the diffusional flux dominates away from the 
target. Coating uniformity on nonplanar substrates depends on the 
relative contributions from these two fluxes. These two contribu- 
tions have been extensively modeled in the literature. However, to 
use the models for any specific situation, one needs to make an a 
priori assumption about the dominant contribution. In many situa- 
tions, both these mechanisms are equally significant. It is then 
difficult to decide which model to apply. We have developed a sim- 
plified model that takes into account the gradual transition between 
the two mechanisms, and thus covers the entire range of relative 
flux distributions. A decay parameter calculated from experimental 
data is used to determine the relative contributions from the fluxes. 
Therefore, with this model, one need not resort to arbitrary as- 
sumptions about the controlling contributions, and thus the coating 
uniformity. We will present the development of the model, compu- 
tation of the decay parameter, and experimental data that support 
the model. 


39205 Atomic resolution study of the structure and inter- 
face of aluminum films deposited epitaxially on silicon by 
ionized cluster beam method. Yamada, |. (lon Beam Engineering 
Experimental Laboratory, Kyoto University, Sakyo, Kyoto 606 
(Japan)); Usui, H.; Tanaka, S.; Dahmen, U.; Westmacott, K.H. 
Journal of Vacuum Science and Technology, A (Vacuum, Surfaces 
and Films) (USA), 8(3): 1443-1446 (May 1990). DOE Contract 
AC03-76SF00098. 

Aluminum films with unusual properties have been deposited on 
silicon substrates at room temperature by ionized cluster beam 
(ICB). As demonstrated in previous studies, these films have high 
thermal stability, are resistant to electromigration and provide good 
step coverage. The structure of the films and the interface were in- 
vestigated by atomic resolution electron microscopy. In the Al(111)/ 
Si(111) case, the interface is flat and no transition layer was ob- 
served. No interface damage due to energetic ion bombardment 
could be seen. By annealing at 400 °C, small angle grain bound- 
aries vanished and the film became an almost perfect single 
crystal. In the case of Si(100) substrates, films have Al(110) bicrys- 
tal form with curved grain boundaries separating Al(110) structures 
rotated 90°. Again, no transition layer and no trace of ion- 
bombarded damage at the Al(110)/Si(100) interface could be seen. 
By in situ annealing during transmission electron microscopy (TEM) 
observation, it was found that the movement of the bicrystal grain 
boundaries occurs at temperatures above 500 °C and a consider- 
able number of bicrystal grains are absorbed into the neighboring 
bicrystal grain. Then the films become a large grain bicrystal. 


39206 A study of the early stages of erosion of 1100 alu- 
minum using a mechanical properties microprobe. Rao, M. 
(Oak Ridge National Lab., TN (USA). Metals and Ceramics Div.); 
Keiser, J.; Wilson, D. Scripta Metallurgica (USA), 23(9): 1475- 
1480 (Sep 1989). DOE Contract AC05-840R21400. 

The incubation period during erosion of 1100 Al has been 
studied by monitoring the changes occurring in the immediate sub- 
surface layers using a mechanical properties microprobe. The near 
surface regions reach maximum hardness well before stead state, 
concurrent with the development of a characteristic surface ripple 
structure. This is interpreted as support for models of material re- 
moval based on some form of critical strain criteria rather than a 
fracture flow stress. It is also observed that material under valleys 
in the ripple structure is hardened to shallower depths. The signifi- 
cance of this result is not yet clear but appears to be linked to the 
development of the ripple structure. 


39207 Physical metallurgy of metastable Bcc lanthanide- 
magnesium alloys for R = La, Gd, and Dy. Herchenroeder, J.W. 
(Delco Remy, Div. of General Motors Corp., IN (US)); Manfrinetti, 
P.; Gschneidner, K.A. Jr. Metallurgical Transactions, A (Physical 
Metallurgy and Materials Science) (USA), 20A(9): 1575-1882 (Sep 
1989). 

Bec La-Mg, Gd-Mg, and Dy-Mg alloys have been prepared by an 
ice water/acetone quench from liquid melts. Single-phase alloys 
could be retained in a window around the eutectoid composition: 
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13 to 22 at. pct Mg, 23.6 to 29 at. pct Mg, and 27 to 29 at. pct Mg 
for La, Gd, and Dy alloys, respectively. At the center of the win- 
dows, x-ray diffraction peaks are extremely sharp as in equilibrium 
bee structures; however, as alloy composition is moved away from 
the eutectoid, line broadening is observed. Reversion of the bec 
phase to the equilibrium microstructure for R-Mg alloys (R = La, 
Gd, or Dy) has been characterized by differential thermal analysis 
(DTA) or differential scanning calorimetry (DSC) and isothermal an- 
nealing. La-Mg alloys revert directly to aLa (dhcp) + LaMg at about 
350°C when heated at 10°C/min. In contrast, the Gd and Dy alloys 
revert by a two-step process: first, a transition to an intermediate 
distorted hcp phase between 300°C and 400°C, and, second, the 
relaxation of this phase to aR (hep) + RMg at about 490°C when 
heated at 10°C/min. Isothermal annealing and high temperature x- 
ray diffraction confirm the nature of these reactions. 


39208 influence of grain boundary carbides and phospho- 
rus segregation on the low-temperature intergranular 
embrittlement of type 316 stainless steelsteel. Bruemmer, S.M. 
(Pacific Northwest Lab., Richland, WA (USA)); Chariot, L.A.; 
Bagchi, A.; Atteridge, D.G. Scripta Metallurgica (USA), 23(9): 
1549-1554 (Sep 1989). DOE Contract ACO6-86NE37963. 

Grain boundary carbide precipitation controls low-temperature 
impact properties. Carbide coverages of about 50% or more along 
grain boundaries promote intergranular embrittlement at — 196°C. 
Phosphorus segregation (up to 10% of a monolayer) did not induce 
intergranular fracture without carbides or significantly increase em- 
brittlement when carbides were present. Carbide/matrix interfaces 
appear to be inherently weak and susceptible to embrittlement at 
— 196°C without impurity segregation. 


39208 Band bending at Al, In, Ag, and Pt interfaces with 
CdTe and ZnTe (110). Wahi, A.K. (Stanford Electronics Laborato- 
ries, Stanford University, Stanford, CA (USA)); Miyano, K.; Carey, 
G.P.; Chiang, T.T.; Lindau, |.; Spicer, W.E. Journal of Vacuum Sci- 
ence and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 1926-1933 (May 1990). DOE Contract AC03-82ER13000. 

Band bending behavior and interfacial chemistry for Al, In, Ag, 
and Pt overlayers on vacuum-cleaved p-CdTe and p-ZnTe (110) 
have been studied using ultraviolet photoelectron spectroscopy 
(UPS) and x-ray photoelectron spectroscopy (XPS). These metals 
provide a range of metal-substrate reactivities: Al reacts strongly 
with Te, Ag moderately, and In minimally, with no evidence seen 
for In reaction on ZnTe. Pt exhibits strong alloying behavior with 
both Cd and Zn. All four metals are found to yield Schottky barriers 
on CdTe and ZnTe, with a narrow range of final Fermi level posi- 
tions, E,=E;—Eygy, observed on CdTe, from 0.9 to 1.05+0.1 eV, 
and on ZnTe from 0.65 to 1.0+0.1 eV. The prediction of the MIGS 
model that a difference in barrier height exists for two semiconduc- 
tors dependent upon their band lineup (valence band offset) is 
examined and found to agree with experiment for Ag, Pt, and Al, 
but not for In. For the highly reactive Al, no evidence for the over- 
layer metallicity required for metal-induced gap states (MIGS) to 
operate is seen on CdTe or ZnTe until after band bending has sta- 
bilized. Reaction and intermixing for Al, Ag, and Pt overiayers on 
CdTe and ZnTe indicate these interfaces are not ideal. The possi- 
ble role of defects at these four metaV/CdTe and metal/ZnTe 
interfaces is considered, and provides a consistent explanation for 
the final Fermi level positions observed. 


39210 Determination of compositional ordering at grain 
boundaries in boron-doped Ni,Al. Mills, M.J. (Sandia National 
Labs., Livermore, CA (USA)). Scripta Metallurgica (USA), 23(12): 
2061-2066 (Dec 1989). DOE Contract AC04-76DP00789. 

The effects of crystal thickness and defocus on the superlattice 
contrast from HRTEM images have been demonstrated. The re- 
sults indicate that fine, FCC fringe spacings in the vicinity of these 
grain boundaries can be produced if the boundary is slightly in- 
clined to the electron beam, creating the false impression that the 
region is compositionally disordered. For properly chosen defocus 
conditions and boundary orientation, contrast typical of the ordered 
structure extends up to the estimated position of the boundary 
plane. The lack of a distinct disordered region suggests that mi- 
croplasticity near grain boundaries is not significantly affected by 
the presence of B, and that its influence must be highly localized to 
the boundaries. 


142 ERA Vol. 15, No. 17 


39211  Micro-hardness of nanocrystalline palladium and 
copper produced by inert-gas condensation. Nieman, G.W. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Materials Sci- 
ence and Engineering); Weertman, J.R.; Siegel, R.W. Scripta 
Metallurgica (USA), 23(12): 2013-2018 (Dec 1989). DOE Contract 
W-31-109-ENG-38. Grant DMR-8821571. 

This report describes the major results of a Vickers microhard- 
ness study of nanocrystalline paliadium and copper produced by 
the inert-gas condensation method. Small grain size is known to 
have a strong influence on mechanical properties at low and inter- 
mediate temperatures, as observed in the Hall—Petch effect, Coble 
creep, and superplasticity. Until recently, the mechanical properties 
of nanocrystalline materials with mean grain diameters of 5 to 50 
nm have not been explored. A microhardness study on conven- 
tional compacted tungsten powder indicated that the Hall-Petch 
effect extends to the 150 nm range; and effects of nanocrystalline 
grain size on mechanical properties of TiO2 have been investi- 
gated. 


39212 Grain-boundary contamination and ductility loss in 
boron-doped Ni3Al. Takeyama, M. (Oak Ridge National Lab., TN 
(USA). Metals and Ceramics Div.); Liu, C.T. Metallurgical Transac- 
tions, A (Physical Metallurgy and Matenals Science) (USA), 
20A(10): 2017-2024 (Oct 1989). 

The effect of heat treatment on ductility loss in a boron-doped 
NigAl was studied by tensile tests of specimens exposed to con- 
taminated environments. Specimens heat treated at 1323 K exhibit 
only 3.3 pet ductility at 1033 K, whereas a previous study reported 
a tensile ductility of about 24 pet for specimens heat treated in a 
high vacuum system. Aluminum oxide and silicon-contaminated re- 
gions were observed at and near external surfaces of annealed 
specimens. The reactions occurring during heat treatment are 
interpreted in terms of thermodynamics. An Auger electron spec- 
troscopy study revealed oxygen penetration along grain boundaries 
during annealing. Although the surface oxide layer and silicon con- 
tamination both contribute to some reductions in ductility, the major 
cause for embrittlement comes from oxygen penetration along 
grain boundaries. 


39213 Effects of nitrogen pulsing on sputter-deposited 
beryllium films. Hsieh, E.J. (University of California, Lawrence Liv- 
ermore National Laboratory, Livermore, CA (USA)); Price, C.W.; 
Pierce, E.L.; Wirtenson, R.G. Journal of Vacuum Science and 
Technology, A (Vacuum, Surfaces and Films) (USA), 8(8): 2165- 
2168 (May 1990). 

Beryllium films have been used as a “heat sink” layer between 
the reflective coating of a mirror and its glass substrate to improve 
the mirror’s radiation resistance to prompt deposition of x rays. Un- 
der x-ray irradiation, the beryllium heat sink layer is subjected to 
tensile stresses caused by differences in thermal expansion coeffi- 
cients. Test results indicated that the predominant failure mode was 
the film’s crazing under tensile stress. The inherent columnar struc- 
ture of the beryllium films deposited under normal conditions is 
detrimental to the tensile strength of the films and may be respon- 
sible for this type of failure. We successfully suppressed the 
inherent columnar growth in beryllium films by incorporating peri- 
odic Nz pulses during sputter deposition. The traditional substrate 
biasing approach did not seem to be as effective in modifying the 
grain structure. The results showed that higher N>2 pulse rates dur- 
ing deposition were more effective in suppressing the columnar 
growth. However, we noticed that films deposited with nitrogen 
pulsing show higher secondary-electron emission in SEM micro- 
graphs, which indicates a significant incorporation of contaminants 
into the beryllium films. Quantitative analyses were conducted for 
nitrogen and oxygen contamination in the beryllium films using 
standards prepared by ion implantation. Secondary ion mass spec- 
troscopy (SIMS) depth profiles were obtained for oxygen and 
nitrogen using mass isotopes '°O and 23(°Be+'4N). More than 2% 
of contaminants was observed in beryllium films at the higher pulse 
rates that were used. Thus, a minimum pulsing frequency and du- 
ration should be selected that provides grain refinement with a 
minimum amount of contamination. 


39214 The interaction of a fluorinated ether with a metal 
surface: Effects of surface morphology and water coadsorp- 
tion. Leavitt, P.K. (Ames Laboratory, Ames, IA (USA)); Thiel, P.A. 





Journal of Vacuum Science and Technology, A (Vacuum, Surfaces 
and Films) (USA), 8(3): 2269-2273 (May 1990). DOE Contract W- 
7405-ENG-82. 

We have investigated the interaction of perfluorodiethyl ether with 
Ru(100) using thermal desorption spectroscopy. The ether desorbs 
from the clean surface in three states: a multilayer at 120 K, and 
two additional states at 135 and 150 K. The latter states merge 
and move upward to 170 K as coverage increases. The corre- 
sponding low-coverage desorption energies are 37 and 39 kJ/mol, 
comparable to a value previously observed in perfluorodiethyl ether 
desorption from Ru(001). There is no detectable decomposition. 
We have also investigated the effect of water coadsorption. We find 
that water shifts both high-temperature states of the ether down- 
ward, to 125 and 130 K, respectively. Again, there is no detectable 
decomposition. The weakening of the ether—surface bond in the 
presence of water is discussed in terms of Lewis acid-base theory. 
Overall, we find that surface morphology does not strongly affect 
the ether—surface bond strength, but water coadsorption does. 


39215 Surface chemistry of monolayer metallic films on 
Re(0001) and Mo(110). He, J. (Department of Chemistry, Texas 
A&M University, College Station, TX (USA)); Shea, W.; Jiang, X.; 
Goodman, D.W. Journal of Vacuum Science and Technology, A 
(Vacuum, Surfaces and Films) (USA), 8(3): 2435-2444 (May 
1990). 

The overlayer growth of Fe, Ni, and Cu on a Mo(110) surface 
and Fe and Cu on Re(0001) as well as adsorption of D2 and CO on 
the prepared bimetallic surfaces have been studied in the sample 
temperature (Ts ) range 115-1500 K, using Auger electron spec- 
troscopy (AES), low-energy electron diffraction (LEED), and thermal 
desorption spectroscopy (TDS). Fe, Ni, and Cu on Mo(110) and Fe 
and Cu on Re(0001) were found to grow layer by layer upon depo- 
sition at T,; =115 K whereas multilayer deposits, upon annealing to 
Ts >330 K, nucleate into three-dimensional (3D) clusters. The 3D 
clusters of Fe and Cu are shown by LEED to be epitaxial with re- 
spect to the Mo(110) and Re(0001) substrates. Fe at submonolayer 
coverages is believed to form a strained pseudomorphic superlat- 
tice on Mo(110) while similar coverages of Ni on Mo(110) and of 


Cu on Re(0001) form a superstructure. The results of chemisorp- 
tion of D2 and CO on the prepared bimetallic surfaces Fe/Mo(110), 
Ni/Mo(110), and Cu/Re(0001) are presented and discussed. It is 
shown that these ultrathin metal films exhibit chemisorptive proper- 
ties quite different from those of the bulk metal. 


39216 High-resolution low-energy electron diffraction study 
of Pt(110)(1 x2) to (1x1) phase transition. Zuo, J. (Physics De- 
partment, Rensselaer Polytechnic Institute, Troy, NY (USA)); He, 
Y.; Wang, G.; Felter, T.E. Journal of Vacuum Science and Technol- 
ogy, A (Vacuum, Surfaces and Films) (USA), 8(3): 2474-2480 
(May 1990). 

We present a high-resolution low-energy electron diffraction 
study of the clean Pt(110) reconstructed (1x2) to (1x1) phase 
transition and its critical phenomena. The phase transition is shown 
to be a continuous order—disorder type with critical temperature 
T-~960 K. The critical exponents 6, - and v extracted from the (0 
(1)(2) ) superlattice beam are consistent with the 2D Ising class. 
The observed critical scattering maximizes around T; and is limited 
by the finite size of the (1x2) ordered region. The line shape of the 
(0 (1)/(2) ) beam can be described by a power Lorentzian with de- 
creasing power m as T-+T;. At T>Tc, where only the short-range 
ordering exists, the structure factor of the superlattice, represented 
by the (0 (1)/(2) ) beam, shows scaling and isotropic behavior even 
though the broadening along the [110] and the [001] directions is 
anisotropic. The scaling function can be well fitted by either Fisher 
and Burford’s form or a Lorentzian. 


39217 Probing bimetallic surfaces with photoelectron 
diffraction: Au/Cu(001) and Fe/Cu(001). Tobin, J.G. (Department 
of Chemistry, University of Wisconsin, Madison, WI (USA)); 
Hansen, J.C.; Wagner, M.K. Journal of Vacuum Science and Tech- 
nology, A (Vacuum, Surfaces and Films) (USA), 8(3): 2494-2496 
(May 1990). 

Photoelectron diffraction has been used to investigate Au 
Cu(001) and Fe/Cu(001). In the case of Au/Cu(001), a structural 
determination of the 1/2 ML, c(2x2) surface has been performed, 
indicating that it is a surface alloy with Au and Cu atoms together 


36 MATERIALS 
3601 Metals and Alloys 


in the topmost plane and pure Cu(001) underneath. Moreover, the 
Au/Cu(001) system has been studied as a function of temperature 
and concentration, allowing a detailed picture of surface alloying 
and dealloying. 


39218 Temperature programmed desorption of Bi on 
Ni(100). Jones, M.E. (Department of Chemistry and Biochemistry, 
University of Colorado, Boulder, CO (USA)); Heitzinger, J.M.; 
Smith, R.J.; Koel, B.E. Journal of Vacuum Science and Technol- 
ogy. A (Vacuum, Surfaces and Films) (USA), 8(3): 2512-2516 
(M. 1990). 

The temperature programmed desorption (TPD) spectra of Bi 
from Ni(100) are characteized by a large shift of the desorption 
maximum to lower temperatures with increasing coverage. Similar 
behavior is observed for the desorption of Bi from other metal sub- 
strates. Analysis of the desorption of Bi from Ni(100) was 
performed to determine the kinetic order of desorption and the en- 
ergetics of the Bi-Ni interaction. We find that Bi desorption is 
described well by first-order kinetics with a strong coverage depen- 
dence of the activation energy of desorption E,. The value of E, 
varies from 70 kcal moi-' at low Bi coverage to 57 kcal mol" for 
monolayer Bi coverage. We discuss the possible role of Biz in the 
desorption process and also report the effect of coadsorbed oxy- 
gen on the Bi TPD spectrum and the Bi-Ni interaction. 


39219 Chemisorption of high coverages of atomic oxygen 
on the Pt(111), Pd(111), and Au(111) surfaces. Parker, D.H. (De- 
partment of Chemistry and Biochemistry, University of Colorado, 
Boulder, CO (USA)); Koel, B.E. Journal of Vacuum Science and 
Technology, A (Vacuum, Surfaces and Films) (USA), 8(3): 2585- 
2590 (May 1990). 

Studies of the interaction of oxygen with some transition metal 
surfaces are limited by activation barriers to adsorption and reaction 
of O2. These barriers can be surmounted by using oxidants more 
powerful than O2 to chemisorb oxygen on these surfaces under ul- 
trahigh vacuum (UHV) conditions, but at high “effective” pressures 
of O2. We report here on the use of very reactive molecules, such 
as nitrogen dioxide (NOz) and ozone (O3) to study the interaction 
of high concentrations of oxygen atoms on the Pt(111), Pd(111), 
and Au(111) single crystal surfaces. Chemisorbed oxygen adatom 
coverages of @)<0.75 monolayer (ML) on Pt(111), @9<1.4 ML on 
Pd(111), and @)<0.80 ML on Au(111) surfaces have been charac- 
terized. On the Pd(111) surface, higher concentrations (@)<3.1 
ML) can be formed and the initial stages of oxidation, including mi- 
gration of oxygen into the subsurface region and formation of Pd 
oxide can be studied. This method of cleanly forming high cover- 
ages of oxygen on metal surfaces allows for new insight into the 
nature of oxygen—metal interactions. For example, in the case of 
Pt(111) and Au(111), temperature programmed desorption (TPD) 
can be used to determine kinetic parameters of O2 adsorption and 
desorption as a function of oxygen coverage and upper limits for 
the metal-oxygen bond strengths over a large range of oxygen 
coverages can be determined from the activation energy of O2 
desorption. Also, the kinetics of oxidation reactions can be studied 
over a much larger range of oxygen coverage than previously car- 
ried out under UHV conditions on surfaces that are relatively 
unreactive to O2 chemisorption, such as Pt(111) and Au(111). We 
report preliminary results concerning transient kinetic studies of CO 


. oxidation over Pt(111) and Au(111) surfaces. 


39220 Characterization of Rh films on Ta(110). Jiang, L.Q. 
(Physics Department, Brookhaven National Laboratory, Upton, NY 
(USA)); Ruckman, M.W.; Strongin, M. Journal of Vacuum Science 
and Technology, A (Vacuum, Surfaces and Films) (USA), 8(3): 
2682-2686 (May 1990). DOE Contract AC02-76CH00016. 

The surface and electronic structure of Rh films on Ta(110) up to 
several monolayers thick on Ta(110) are characterized by photoe- 
mission, Auger emission, low-energy electron diffraction (LEED) 
and low-energy ion scattering (LEIS). From the variation of the Rh 
Auger peak-to-peak intensity as a function of evaporation time, Rh 
appears to grow in the StranskiKrastanov mode at room tempera- 
ture. However, the LEIS data show that the Rh adatoms begin to 
cluster on Ta(110) before growth of the monolayer is completod. 
Diffuse LEED scattering suggests that the Rh films are disordered. 
Photoemission shows that Rh chemisorption on Ta(110) generates 
two peaks located at —1.5 and —2.5 eV binding energy during the 
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initial phase of thin-film growth (0<6<0.5 ML). By 0.75 ML Rh cov- 
erage, these states merge into a broad structure centered near —2 
eV binding energy. Photoemission peaks typical of a Rh(111) sur- 
face are seen at higher coverages (@>3.7 ML). CO dissociates on 
the Rh/Ta(110) surface for Rh coverages<2.5 ML and the surface 
develops a site capable of molecular CO adsorption above 0.3-ML 
Rh coverage. 


39221 Characterization of the n=1 image state on Ni(111) 
with two-photon photoemission. Hamza, A.V. (Sandia National 
Laboratories, Livermore, CA (USA)); Kubiak, G.D. Journal of Vac- 
uum Science and Technology, A (Vacuum, Surfaces and Films) 
(USA), 8(3): 2687-2691 (May 1990). DOE Contract AC04- 
76DP00789. 

The binding energy and E(k)) dispersion of the n=1 image po- 
tential state have been measured on Ni(111) using angle-resolved 
two-photon photoemission. The binding energy, €na1, is found to be 
0.8+0.1 eV. The E(k,) dispersion relation is well described by an 
effective mass m*/me, of 1.0+0.1, in disagreement with earlier 
momentum-resolved inverse photoemission results, but in agree- 
ment with theoretical predictions based on a phase analysis of the 
n=1 image state wave function. Two-photon photoemission spectra 
were also recorded for Ni(111)-p(2x2)-O, showing the disappear- 
ance of the image state and the emergence of a weak, broad, 
nondispersive feature attributable to two-photon photoemission 
from states originating near the Fermi level. 


39222 Confirmation of an exception to the “general rule” of 
surface relaxations. Noonan, J.R. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, TN (USA)); Davis, H.L. 
Journal of Vacuum Science and Technology, A (Vacuum, Surfaces 
and Films) (USA), 8(8): 2671-2676 (May 1990). DOE Contract 
AC05-840R21400. 

Low-energy electron diffraction (LEED) /V spectra for Al(111) 
have been remeasured and analyzed to resolve a conflict concern- 
ing interlayer relaxations that are induced by the creation of the 
surface. Previous measurements of the Al(111) surface relaxations 
generally report a small expansion of the first interplanar spacing 
with respect to the bulk spacing. Several recent theories not only 
predict a contraction, but also that an expansion is not even 
possible with the formalism used. A large database of + V mea- 
surements at room temperature and at 160 K has been compared 
to a very extensive set of calculated spectra. It was determined that 
the surface was expanded, Adjo=+1.7+0.3%, Ado3=+0.5+0.7%. 
Importantly, the analysis has also identified surface-enhanced 
thermal motions and no temperature dependence for the static in- 
terplanar relaxation within an accuracy of 0.007 A. 


39223 Perpendicular surface magnetic anisotropy in ultra- 
thin epitaxial Fe films. Liu, C. (Materials Science Division, 
Argonne National Laboratory, Argonne, IL (USA)); Bader, S.D. 
Journal of Vacuum Science and Technology, A (Vacuum, Surfaces 
and Films) (USA), 8(3): 2727-2731 (May 1990). DOE Contract W- 
31109-ENG-38. 

The in situ surface magneto-optic Kerr effect is used in 
conjunction with low-energy electron diffraction and Auger charac- 
terizations to study the surface magnetic anisotropy of ultrathin Fe 
films for various epitaxial structures: face-centered-cubic (fcc) 
Fe(100) on Cu(100), fee Fe(111) on Ru(0001), body-centered- 
tetragonal (bct) Fe(100) on Pd(100), and body-centered-cubic (bcc) 
Fe(100) on Au(100). All of these films exhibit a universal behavior 
of perpendicular spin orientations below a critical thickness of six 
monolayers (ML) or less, in spite of their structural differences, 
suggesting a surface electronic as opposed to geometric origin of 
the magnetic anisotropy. These films differ in their monolayer- 
range magnetic properties due to interdiffusion and electronic 
interactions across the interface. Fe/Pd(100) and Fe/Au(100) 
exhibit submonolayer ferromagnetism and growth-temperature de- 
pendent magnetic anisotropy, while <2 ML Fe/Ru(0001) lacks a 
ferromagnetic signature. 


39224 The chemistry of the gadolinium—nickel interface. La- 
Graffe, D. (Physics Department, Syracuse University, Syracuse, 
NY (USA)); Dowben, P.A.; Onellion, M. Journal of Vacuum Science 
and Technology, A (Vacuum, Surfaces and Films) (USA), 8(8): 
2738-2742 (May 1990). DOE Contract FG02-87ER45319. 
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Gadolinium overlayers on Ni(111) have been studied by angle 
resolved photoemission, angle resolved AES, LEED, and RHEED. 
We have observed pronounced interdiffusion of nickel with the 
gadolinium overlayer at temperatures as low as 150 K. This is in 
marked contrast with gadolinium overlayers on Cu(100) where sub- 
stantial interdiffusion is not observed until 360 K, but is consistent 
with studies of ytterbium on nickel. [A. Nilsson, B Eriksson, N. 
Martenssom, J. N. Andersen, and J. Onsgaard, Phys. Rev. B 38, 
10357, (1988) and |. Chorkendorff, J. Onsgaard, J. Schmidt—May 
and R. Nyholm, Surf. Sci. 160, 587, (1985).] There is a strong inter- 
facial heat of interaction observed with gadolinium on both copper 
and nickel resulting in pronounced bindirig energy shifts observed 
in photoemission. An extremely small kinetic barrier to rare earth 
diffusion through nickel has been measured. The results are com- 
pared to transition metal overlayers on transition metal substrates. 


39225 Temperature-dependent effects during Ag deposition 
on Cu(110). Taylor, T.N. (Los Alamos National Laboratory, Los 
Alamos, NM (USA)); Muenchausen, R.E.; Hoffbauer, M.A.; Denier 
van der Gon, A.W.; van der Veen, J.F. Journal of Vacuum Science 
and Technology, A (Vacuum, Surfaces and Films) (USA), (8): 
2732-2737 (May 1990). 

The composition, structure, and morphology of ultrathin films 
grown by Ag deposition on Cu(110) were monitored as a function 
of temperature using low-energy electron diffraction (LEED), Auger 
electron spectroscopy (AES), and medium-energy ion scattering 
(MEIS). Aligned backscattering measurements with 150 keV He 
ions indicate that the Ag resides on top of the Cu and there is no 
measurable surface compound formation. Analysis with LEED 
shows that initially the Ag is in registry with the substrate troughs. 
Further deposition results in a split-c(2x4) LEED pattern, which is 
characteristic of a distorted Ag(111) monolayer template. As veri- 
fied by both AES and MEIS measurements, postmonolayer 
deposition of Ag on Cu(110) at 300K leads to a pronounced three- 
dimensional clustering. lon blocking analysis of the Ag clusters 
shows that the crystallites have a distorted (110) growth orienta- 
tion, implying that the Ag monolayer template undergoes a 
rearrangement. This growth orientation is supported by LEED re- 
sults at 130 K, which indicate that Ag multilayers develop from a 
Ag—Cu interface where the Ag is captured in the troughs. Changes 
observed in the film structure and morphology are consistent with a 
film growth mechanism that is driven by overlayer response to the 
substrate corrugation. 


39226 Oxidation of silicon in an electron cyclotron reso- 
nance oxygen plasma: Kinetics, physicochemical, and 
electrical properties. Carl, D.A. (Department of Chemical Engi- 
neering, University of California, Berkeley, CA (USA)); Hess, D.W.; 
Lieberman, M.A. Journal of Vacuum Science and Technology, A 
(Vacuum, Surfaces and Films) (USA), 8(3): 2924-2930 (May 
1990). DOE Contract FG03-87ER13727. 

An electron cyclotron resonance (ECR) plasma system was used 
to oxidize single-crystal silicon. Two distinct oxidation processes 
were observed, one of which was ion flux controlled. Oxidation of 
trench structures confirmed the existence of these two oxidation 
regimes. Kinetic rate studies indicated that the effective activation 
energies for both oxidation processes were substantially lower than 
the activation energy of atmospheric pressure steam or dry oxygen 
oxidation. The Dealt-Grove linear-parabolic rate law can be used to 
describe long-time ion-controlled oxidation rates, although the 
theory of Wolters—Zegers-van Duynhoven best described the ob- 
served oxidation rates. Oxides grown in the ion flux controlled 
regime had growth rates and physicochemical properties nearly 
identical to thermal oxides grown at atmospheric pressure and 
above 1123 K, whereas oxides grown outside this regime were 
self-limiting (+100 A) in thickness and of poorer dielectric quality 
unless subjected to a post oxidation anneal. Capacitance—voltage 
(C—V) and current-voltage (+ V) studies indicated that the fixed 
charge density was ~1x10'' cm-* and that the average break- 
down strength over a 3 in. wafer was approximately 7 MV cm—! 


39227 Microstructure and mechanical properties of lon- 
beam-produced Fe-Ti-(N), Fe-T-(C), and Fe-Ti-(C,N) surface 
films. Hirvonen, J. (Materials Science and Technology Division, 
Los Alamos National Laboratory, NM (USA)); Nastasi, M.; Zocco, 





T.G.; Jervis, T.R. Journal of Applied Physics (USA), 67(12): 7292- 
7299 (15 Jun 1990). DOE Contract W-7405-ENG-36. 

lon-mixed films of Fess Tigz were produced by ion irradiating a 
Fe-Ti multilayer structure on AIS! 304 stainless steel. The ion- 
mixed films were subsequently implanted with nitrogen, carbon, or 
both carbon and nitrogen. The microstructure following nitrogen im- 
plantation consisted of a bec solid solution of iron and titanium and 
finely dispersed TiN precipitates. In the cases of carbon or carbon 
and nitrogen implantation, a two-phase structure consisting of an 
amorphous matrix with TiC or Ti(C,N) precipitates was found. All 
these films initially possessed improved tribological properties as 
revealed by lowered friction and increased wear resistance. How- 
ever, after an extended test of 1000 wear cycles, a reduced friction 
was only observed for the carbon or carbon and nitrogen implanted 
samples. The wear track on the dual implanted surface was ex- 
tremely smooth, while the surface of the nitrogen-implanted sample 
was partly worn through, causing the friction to increase to the 
level of the untreated sample. The improved tribological properties 
of the implanted films are attributed to an increase in surface 
hardness. However, the surface hardness is unable to explain dif- 
ferences between different implantations. In the case of the dual 
carbon and nitrogen implantation, improvements appear to be in 
part the result from an increased capability to accommodate plastic 
deformation. These conclusions are supported by transmission 
electron micr::cope studies of the wear tracks as well as by 
nanoindentation measurements. 


39228 Phase formation sequence for the reaction of multi- 
layer thin films of Nb/Al. Barmak, K. (Department of Materials 
Science and Engineering, Massachusetts Institute of Technology, 
Cambridge, MA (USA)); Coffey, K.R.; Rudman, D.A.; Foner, S. 
Journal of Applied Physics (USA), 67(12): 7313-7322 (15 Jun 
1990). DOE Contract FG02-85ER45206. 

We have investigated the phase formation sequence for the re- 
action of Nb and Al in multilayer films using cross-sectional 
transmission electron microscopy and x-ray diffraction. NbAlg is the 
first intermetallic phase to form. Contrary to previous reports, we 
find evidence from cross-sectional transmission electron 
microscopy that the sigma phase, Nb2Al, is not bypassed in the re- 
action sequence. Instead, its formation is concurrent with the 
formation of the superconducting A15 phase, Nb3Al. However, de- 
pending on the periodicity and the composition of the film, the 
Nb2Al phase can be consumed by the Nbs3Al phase for long an- 
nealing times. The significance of this phase formation sequence to 
powder metallurgically processed magnet wire is discussed. 


39229 Spin-polarized photoemission studies of the adsorp- 
tion of O and S on Fe(001). Clarke, A. (Department of Physics, 
Brookhaven National Laboratory, Upton, New York 11973-5000 
(USA)); Brookes, N.B.; Johnson, P.D.; Weinert, M.; Sinkovic, B.; 
Smith, N.V. Physical Review, B: Condensed Matter (USA), 41(14): 
9659-9667 (15 May 1990). DOE Contract AC02-76CH00016. 

Spin-resolved angle-resolved photoemission spectra have been 
measured for the adsorption systems Fe(001)-p(1x1)O and 
Fe(001)-c(2x2)S. Adsorbate-induced features in the spectra dis- 
play exchange splittings (AE) and linewidths which vary with ky, 
with orbital symmetry (px or pz), and with spin character. For ad- 
sorbate pz orbitals, the measured AE is larger at the center of the 
surface Brillouin zone (1.3 eV for O, 0.5 eV for S) than at the zone 
boundary (0.25 and 0.2 eV, respectively). The results are 
compared with the predictions of tight-binding simulations and first- 
principles calculations. 


39230 Electronic structure and magnetism of A jFe,,4B 
(R=Y,Nd) compounds. Jaswal, S.S. (Behlen Laboratory of 
Physics, University of Nebraska, Lincoln, NE (USA)). Physical Re- 
view, B: Condensed Matter (USA), 41(14): 9697-9700 (15 May 
1990). DOE Contract FG02-86ER45262. 

The linear muffin-tin orbitals (LMTO) method is used to calculate 
the self-consistent spin-polarized electronic structures of RoFe14B 
(R=Y,Nd) compounds. The present results are compared with 
those of an earlier non-self-consistent calculation. The calculated 
results are in good agreement with the experimental data from 
photoemission, heat-capacity, and magnetic measurements. 


36 MATERIALS 
3601 Metals and Alloys 


39231 Phase stability of fcc alloys with the embedded-atom 
method. Johnson, R.A. (Materials Science Department, University 
of Virginia, Charlottesville, VA (USA)). Physical Review, B: Con- 
densed Matter (USA), 41(14): 9717-9720 (15 May 1990). DOE 
Contract FG05-86ER45246. 

The heats of solution of disordered phases and several stoichio- 
metric compounds have been determined for 12 binary alloys of 
fcc metals using an analytic embedded-atom-method model with 
no adjustable parameters. The cohesive energy, vacancy formation 
energy, lattice constant, bulk modulus, and average shear modulus 
for each metal are used as input data, and the range of the two- 
body potential and electron density function must be specified. The 
results are generally insensitive to the cutoff range. The heats of 
formation are in good agreement with ab initio calculations by Ter- 
akura et al. for Cu-Ag and Cu-Au but are somewhat higher for 
Ag-Au. The heats of formation for alloys of Cu, Ag, and Au with Ni 
are in good agreement, with Pt are slightly high, and with Pd signif- 
icantly high. 


39232 Nitrogen valence electronic structure in the strong 
chemisorption limit: Molecular adsorption on Cr(110) and O/ 
Cr(110). Shinn, N.D. (Division 1114, Sandia National Laboratories, 
Albuquerque, New Mexico 87185 (USA)). Physical Review, B: Con- 
densed Matter (USA), 41(14): 9771-9782 (15 May 1990). DOE 
Contract AC04-76DP00789. 

Nitrogen adsorption and dissociation on clean and oxygen-dosed 
Cr(110) surfaces have been studied with angle-integrated 
synchrotron-radiation ultraviolet photoelectron spectroscopy (UPS) 
and work-function measurements. At 90 K, nitrogen adsorbs 
molecularly via a mobile precursor state and exhibits UPS valence- 
orbital peaks at binding energies of 12.7 (weak), 8.4, and 7.1 eV 
with respect to the Fermi level; these positions and separations 
suggest an unusual No(ads) valence electronic structure similar to 
that of “x-bonded” Nz on Fe(111). Thermal dissociation of N2(ads) 
commences at 100 K but remains incomplete until ~265 K. 
Chemisorbed No increases the work function ® by 0.1+0.1 eV, 
whereas annealing the adlayer to 300 K subsequently reduces ® 
by 0.7 eV due to dissociation. At 300 K, only dissociative 
chemisorption is observed but with a reduced sticking probability 
and a lower saturation coverage compared with thermally dissociat- 
ing a molecular adiayer. A surface-sensitive Cr valence-band 
feature is identified which (i) shifts to increasing binding energy 
with No adsorption, but (ii) exhibits different coverage-dependent 
behavior for isoelectronic No(ads) and CO(ads). Low coverages of 
chemisorbed oxygen do not inhibit No adsorption but co-adsorption 
effects are observed when a No(ads) saturated surface is exposed 
to large oxygen doses. Consideration of these results in compari- 
son with other nitrogen chemisorption studies shows that the 
bonding of nitrogen to Cr(110) is not well described by the usual c- 
donation and 2-backbonding concepts. A bonding geometry with 
both nitrogen atoms coordinated to chromium atoms is proposed in 
spite of the absence of surface hollow sites usually invoked to ac- 
count for such a species. 


39233 Totalenergy and pressure calculations for random 
substitutional! alloys. Johnson, D.D. (Sandia National Laborato- 
ries, P.O. Box 969, Livermore, California 94551-0969 (USA)); 
Nicholson, D.M.; Pinski, F.J.; Gyoerffy, B.L. Physical Review, B: 
Condensed Matter (USA), 41(14): 9701-9716 (15 May 1990). 
DOE Contract AC05-840R21400. 

We present the details and the derivation of density-functional- 
based expressions for the total energy and pressure for random 
substitutional alloys (RSA) using the Korringa-Kohn-Rostoker 
Green’s-function approach in combination with the coherent- 
potential approximation (CPA) to treat the configurational 
averaging. This includes algebraic cancellation of various electronic 
core contributions to the total energy and pressure, as in ordered- 
solid muffin-tin-potential calculations. Thus, within the CPA, 
total-energy and pressure calculations for RSA have the same 
foundation and have been found to have the same accuracy as 
those obtained in similar calculations for ordered solids. Results of 
our calculations for the impurity formation energy, and for the bulk 
moduli, the !attice parameters, and the energy of mixing as a func- 
tion of concentration in fec CuceZn;_, alloys show that this 
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generalized density-functional theory will be useful in studying alloy 
phase stability. 


39234 Critical structure in the density of states from non- 
atom-centered Wannier functions. Daalderop, G.H.O. (Philips 
Research Laboratories, P.O. Box 80000, NL-5600JA Eindhoven 
(The Netherlands)); Boon, M.H.; Mueller, F.M. Physical Review, B: 
Condensed Matter (USA), 41(14): 9803-9813 (15 May 1990). 

It is shown that the highest and most prominent peak in the 
density of states of fec Ni at the top end of the d region can be de- 


rived from antibonding Wannier functions of Ti2 (h symmetry) 
centered at (1/2, 1/2, 1/2) in units of the lattice constant. It is sug- 
gested that there is a close relationship between high peaks in the 
density of states of other systems and similar compact bases con- 
sisting of non-atom-centered localized functions. 


39235 Orthogonalized linear combinations of atomic 
orbitals. IV. Inclusion of relativistic corrections. Zhong, X. (De- 
partment of Physics, University of Missouri-Kansas City, Kansas 
City, MO (USA)); Xu, Y.; Ching, W.Y. Physical Review, B: Con- 
densed Matter (USA), 41(15): 10545-10552 (15 May 1990). DOE 
Contract FG02-84ER45170. 

The relativistic corrections to the band-structure calculation have 
been implemented in the orthogonalized linear combinations of 
atomic orbitals method. A two-step process is suggested such that 
the scalar-relativistic effects due to the spin-independent mass- 
velocity and Darwin terms are treated first. Spin-orbit interaction is 
then included on the basis of the spin-polarized band structures. 
All other higher-order corrections are ignored. Test calculations on 
scalar-relativistic corrections are demonstrated in the elemental 
methods Ni, Nb, and Ce with increasing atomic mass numbers. 
The results are in very good agreement with the established re- 
sults using other band methods. The full relativistic band structure 
is calculated for ferromagnetic Fe. It is shown that the effect of 
spin-orbit interaction in Fe is of considerable importance compared 
with the scalar-relativistic correction. 


39236 Low-temperature heat capacity of Pdp 35Zro ¢5Dx 
(x=0.00-0.80) metallic glasses. Kai, K. (Ames Laboratory, lowa 
State University, Ames, lowa 50011 (USA)); Suzuki, K.; Gschneid- 
ner, K.A. Jr. Physical Review, B: Condensed Matter (USA), 41(15): 
10852-10855 (15 May 1990). DOE Contract W-7405-ENG-82. 

Electronic properties of amorphous deuterated alloys prepared 
from glassy Pdo 35Zro.65 were studied by means of low-temperature 
heat-capacity measurements. Although the bare electronic density 
of states N,(E-) decreases steadily with increasing deuterium con- 
centration, the superconducting transition temperature T- is 
constant for [D)/[M] higher than 0.5, in turn, according to McMillan 
analysis, the electron-phonon interaction parameter 4 is constant. 
These results support the structural model that the deuterium 
atoms predominantly occupy the tetrahedral sites associated with 
Zr-rich atoms. But there is evidence of different sites occupancies, 
presumably octahedral sites, for higher deuterium concentrations, 
as indicated from neutron total scattering measurements. 
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Refer also to citation(s) 38357, 38358, 39149, 39166, 39167, 
39173, 39199, 39200, 39203, 39211, 39320, 39348, 39365, 39466, 
39494, 39501, 39531, 39532, 39594, 39659, 39664, 39665, 39666, 
40123 


39237 (AD-A-219073/4/XAB) Speculation on the creep 
behavior of silicon carbide whisker-reinforced alumina. Don- 
aldson, K.Y.; Venkateswaran, A.; Hasselman, D.P.; Rhodes, J.F. 
Virginia Polytechnic Inst. and State Univ., Blacksburg, VA (USA). 
Dept. of Materials Engineering. 1989. 12p. Available from NTIS, 
PC AO3/MF A01. 

Pub. in Ceramic Engineering Science Proceedings, Vol. 10, No. 
9-10, 1191-1211(1989). 

The creep behavior of SiC whisker-reinforced alumina matrix 
composites at 1500 deg C was investigated. The creep strain vs 
time exhibited typical primary, secondary,and tertiary creep. The 
initial creep rate in the primary regime exhibited a stress exponent 
of 1.59, which is typical for single-phase polycrystalline alumina. 
The apparent stress exponent for secondary (Steady-state) creep 
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was found to have a value of 2.88, well in excess of the expected 
value for creep of the alumina matrix. The presence of the 
whiskers appeared to suppress cavitation or other damage, thereby 
eliminating any contribution from elastic creep by crack growth or 
crack-enhanced creep to the total creep deformation. An analysis 
of the creep behavior of a short elastic fiber-reinforced matrix 
based on the theory of Kelly and Street was carried out.The results 
of this analysis suggested that stress dependent sliding at the SiC- 
alumina interface and stress dependent partial whisker fracture, 
with associated decrease in the average value of aspect ratio, ap- 
pear to be the most likely mechanisms responsible for the high 
value of the apparent stress exponent in the secondary regime. 


39238 (AD-A-219078/3/XAB) Photoinduced  self-localized 
polarons in Tiz,BagCa,_, Gd,Cu20,: A proposal for van der 
walls pairing. Technical report. Foster, C.M.; Heeger, A.J.; 
Stucky, G. California Univ., Santa Barbara, CA (USA). Dept. of 
Physics. 1989. 5p. (TR-40). Available from NTIS, PC AO1/MF A01. 

Pub. in Solid State Communications, Vol. 71, No. 11, 945- 
948(1989). 

Studies of photoinjected carriers at dilute concentrations in the 
semiconducting parent compounds of the high temperature super- 
conducting oxides offer the promise of insight into the nature of the 
carriers and their interaction with the lattice. Photoinduced absorp- 
tion measurements are reported for the infrared spectral range from 
130 to 5000/cm. The observation of infrared activity vibrational 
(IRAV) modes and an associated electronic transition (at 0.095 eV) 
with common intensity and temperature dependence indicate the 
formation of self-localized polarons. Both the dynamic mass (Md) 
and the gap state energy (h(Omega el)) are smaller than in either 
YBa2Cu307_, or LagCuQ,. For all three systems, Md and Omega 
el are correlated with T(c) of the superconducting phase. Reprints. 


39239 (AD-A-219131/0/XAB) Composite ceramic supercon- 
ducting wires for electric-motor applications. Quarterly 
technical report No. 6, 1 October-31 December 1989. Halloran, 
J.W. Ceramics Process Systems Corp., Milford, MA (USA). 31 Jan 
1990. 93p. (CPS—90-001). Available from NTIS, PC AOS/MF A01. 

This report describes progress on developing YBazCu307_y (Yt- 
trium Barium Copper Oxide-X) wire for an High Temperature 
Superconductor motor. The wire development activity includes syn- 
thesis of Y-123 powder, spinning polymer-containing green fiber, 
heat treating the fiber to produce metallized superconducting fila- 
ments, and characterizing the electrical properties of the filaments. 
Green fiber is produced in lengths up to 1.5 kilometers. The green 
clad fiber is converted to silver-clad superconducting wire by a sin- 
tering operation. The sintered wire has a Amperes per centimeters 
squared (77 deg) up to 2800 Angstrom per centimeters in self field, 
dropping to low values in magnetic fields. Directional solidification 
efforts are underway to improve the critical current density. The 
construction of the first prototype HTSC homopolar motor is in 
progress. The design specifies a 575 ampere-turn HTSC coil. The 
current collection system has been tested in liquid nitrogen. Motor 
performance has been predicted based on actual Jc(B) behavior of 
wire samples. Motor power and losses have been calculated. The 
efficiency of this initial machine is limited by the magnetic fields ob- 
tainable from present HTSC wire coils. 


39240 (AD-A-219347/2/XAB) Stress dependence of the 
creep behavior of silicon carbide whisker-reinforced alumina. 
Donaldson, K.Y.; Venkateswaran, A.; Hasselman, D.P. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (USA). Dept. of 
Materials Engineering. 1989. 6p. Available from NTIS, PC A02/MF 
A01. 

Pub. in Engineering Ceramics, Vol. 3, 3.268-3.272(1989). 

Creep tests of Silicon carbide-whicker reinforced alumina at 1500 
C yielded creep strain vs. time curves exhibiting typical primary, 
secondary and tertiary creep. The initial creep rate, which is pro- 
portional to the matrix creep rate, exhibited a stress exponent of 
1.59, typical for single-phase polycrystalline alumina, while the ap- 
parent stress exponent for secondary (steady-state) creep was 
2.88. The presence of the whiskers appeared to suppress cavita- 
tion or other damage, thereby eliminating any contribution from 
elastic creep by crack growth or crack-enhanced creep to creep 
deformation. Analysis of the creep behavior of short elastic fiber re- 
inforced matrix composite based on the theory of Kelly and Street 





indicated that stress dependent sliding at the silicon carbide- 
alumina interface and stress dependent partial whisker fracture, 
resulting in a decrease in average aspect ratio, could be the mech- 
anisms responsible for the higher apparent stress exponent in the 
secondary regime. 


39241 (AD-A-219558/4/XAB) High-temperature oxidation 
and electrochemical studies related to hot corrosion. Annual 
technical report. Kim, D.H.; Reidy, R.; Simkovich, G. Pennsylvania 
State Univ., University Park, PA (USA). Coll. of Earth and Mineral 
Sciences. Dec 1989. 53p. Available from NTIS, PC A04/MF A01. 

In order to aid in further understanding hot corrosion processes, 
investigations of the electrical behavior of molten Na2SO4 (Sodium 
Sulfate) have been undertaken. Wagner-Hebb type polarization ex- 
periments and total electrical conductivity measurements by an A.C. 
impedance technique were carried out on melts of Na2SO4. It was 
observed that the total electrical conductivity of pure Na2SO4 was 
of the order of 2.33 x .1 (ohm-cm)(-1) and varied only slightly with 
changes in the activity of Na2O. From the Wagner-Hebb type D.C. 
polarization experiments on pure Na2SO4, the electron conductivity 
was shown to be much greater than the electron hole conductivity 
over the entire range of Na2O activities. The partial conductivity of 
electrons in Na2SO4 was about two orders of magnitude less than 
the total electrical conductivity. Additionally, studies were con- 
ducted to examine the nature of vanadium hot corrosion on two 
ceramic coatings (alumina and zirconia). Experiments showed sig- 
nificant solubility of V2O5 in Al2O3 while apparently causing little 
surface corrosion of the alumina. Similar work with stabilized zirco- 
nia samples evidenced definite corrosive dissolution of the surface. 
Electrical conductivities of a variety of partially-densified stabilized 
zirconia samples were measured to determine the effect of porosity 
on electrical transport. Thermodynamic models of both the Al203- 
Na2S04-V205 and the stabilized zirconia-Na2SO4-V205 systems 
were described and compared to experimental data. 


39242 (AD-A-219650/9/XAB) Ultrafine-microstructure com- 


posites prepared by chemical vapor deposition. Final report, 


January 1987-December 1989. Lackey, W.J.; Freeman, G.B.; 
Hanigofsky, J.A.; Thompson, J.R.; Gerard, G.J. Georgia Inst. of 
Tech., Atlanta, GA (USA). Research Inst. Dec 1989. 308p. (GTRI- 
A-4699-3). Available from NTIS, PC A14/MF A02. 

In recent years material requirements have become more strict 
and sophisticated for many novel applications such as space vehi- 
cles, ultrasonic jets, ceramic heat engines, high performance 
cutting tools, etc. It is of great interest to prepare advanced ceram- 
ics that possess high temperature stability and strength. A major 
difficulty exists, however, as the traditional brittleness of ceramics 
often causes catastrophic failures, thus, limiting their wide usage. 
Dispersed phase ceramic composites appear to be one solution to 
this problem. The composites usually possess superior mechanical 
properties (e.g., fracture toughness, strength, resistance to wear 
and erosion, hardness, etc.) compared to those of single phase ce- 
ramics. The performance of dispersed phase ceramic composites 
is strongly related to their microstructures. Chemical vapor deposi- 
tion (CVD) offers an alternative avenue of preparing ceramic 
composite in the form of coatings by either simultaneous deposition 
of multiple phases (i.e., codeposition) or by alternately depositing 
several phases. The major advantage of preparing phase ceramic 
composites by CVD is that mechanical as well as chemical, electri- 
cal, optical and thermal properties of the composites can be 
favorabiy tailored by controlling their composition and microstruc- 
ture. The desired microstructure can be achieved by optimization of 
CVD process variables such as temperature, pressure, reagent 
concentration, substrate type, reactor geometry, etc. (KT) 


39243 (AD-A-219707/7/XAB) Transient photoinduced con- 
ductivity in semiconducting single crystals of YBa2Cu,06.3: 
Search for photoinduced metallic state and for photoinduced 
superconductivity. Technical report. Yu, G.; Heeger, A.J.; 
Stucky, G.; Herron, N.; McCarron, E.M. California Univ., Santa Par- 
bara, CA (USA). Inst. for Polymers and Organic Solids. 1989. 7p. 
(TR-9). Availabie from NTIS, PC A02/MF A01. 

Pub. in Solid State Communications, Vol. 72, No. 4, 345- 
349(1989). 
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We present the results of time resolved experiments on single 
crystals of YBazCu306.3 mounted in the Auston switch configura- 
tion. At 300K, the peak photocurrent is linear in the pump light 
intensity at low light levels and saturates at the highest light levels 
available. Below 200K, the peak photocurrent increases approxi- 
mately linearly with the pump light intensity at low light levels, but 
shows an increase to superlinear behavior above approx 5 x 10 to 
the 15th power photons/sq. cm, indicative of the onset of an addi- 
tional transport mechanism. At 50K, the transient decrease in the 
resistance indicates a photoinduced change in resistivity within the 
absorption depth of the light by more than 14 orders of magnitude. 
The photoinduced conductivity is time delayed with respect to the 
absorption; approximately 0.5 ns is required for the photoexcited 
system to evolve to a highly conducting state. The results are dis- 
cussed in terms of the possibility of a photoinduced transition to 
the metallic state and of photoinduced superconductivity. 


39244 (AD-A-219708/5/XAB) Phot carriers in 
La,Cu0,, YBa2Cu,0(7-delta) and Ti,Ba>Ca(1-x)GdxCu20,: 
Polarizability-induced pairing of polarons. Foster, C.M.; Heeger, 
A.J.; Kim, Y.H.; Stucky, G.; Herron, N. California Univ., Santa Bar- 
bara, CA (USA). Inst. for Polymers and Organic Solids. 1989. 14p. 
(TR-36). Available from NTIS, PC A03/MF A01. 

Pub. in Synthetic Metals, Vol. 33, 171-183(1989). 

Photo-induced absorption measurements have been carried out 
in the infrared spectral range on TloBapCa(1 - x)Gd(x)Cu20,(x = 
0.02), YBaz,Cu3O(7 - 6) (delta = 0.75) and Lanthanum Copper 
Oxide. In all three materials, the observation of infrared active vi- 
brational (IRAV) modes and an associated electronic transition with 
common intensity and temperature dependence indicate the forma- 
tion of self-localized polarons as photogenerated carriers. The 
photo-induced electronic transition deep in the infrared implies a 
major shift of oscillator strength leading to a large local polarizabil- 
ity in the vicinity of the polaron. The dynamic mass (Md) associated 
with the distortion around the charge carriers and the associated 
gap state energy are correlated with T(c) of the superconducting 
phase of each material. We suggest that the enhanced local polar- 
izability may provide an important mechanism for pairing. 


39245 (AD-A-219752/3/XAB) Far-infrared sphere resonance 
in isolated superconducting particles. Noh, T.W.; Kapian, S.G.; 
Sievers, A.J. Cornell Univ., Ithaca, NY (USA). 1 Jan 1990. 21p. 
Available from NTIS, PC AO3/MF A01. 

Pub. in Physical Review B, Vol. 41, No. 1, 307-326(1 Jan 1990). 

A strong electric dipole resonance is seen in the far infrared 
response of small isolated superconducting particles of La(2- 
x)Sr(x)CuO(4-y), Nd1.85Ce0.15CuO04, and Bid4Ca3Sr3Cu40z, but 
not in YBa2Cu30(7-y). The bulk conductivity delta function of the 
superconducting condensate translates from zero to finite fre- 
quency, so sphere resonance studies of the oxide superconductors 
provide information about the London penetration depth. The far in- 
frared data show the frequency and strength of this resonance 
decrease as the temperature approaches T sub c from below, and 
no resonance is observed above T sub c. The effect of a magnetic 
field on this feature is similar to raising the temperature. La(2- 
x)Sr(x)CuO(4-y) has been studied. Increasing the Sr doping will 
drive the resonance frequency above the gap. Maxwell Garnett for- 
malism explains the changes in the resonant features. For 
La(2-x)Sr(x)CuO(4-y) the superconducting sphere resonance is po- 
larized along the c axis. The behavior of the resonant feature fixes 
some inequalities the normal and superconducting carrier parame- 
ters, the c-axis energy gap frequency is larger than the sphere 
resonance frequency but both of these frequencies are smaller 
than the normal state carrier scattering rate. The temperature de- 
pendence of lambda(T) for the sample follows the prediction of the 
empirical two fluid approximation, but behavior of samples for other 
values of x cannot be explained by any limiting case of BCS the- 
ory. Possible mechanisms for the large background absorption and 
the resonance line broadening are discussed. This absorption be- 
low the gap may stem from disorder induced latti-. absorption, a 
consequence of nonstoichiometric materials. 


39246 (CEA-R-5500) Experimental determination of boron 
and carbon thermodynamic activities in the carbide phase of 
the boron-carbon system. Froment, A.K. CEA Centre d'Etudes 
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Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie; Paris-6 Univ., 75 (France). Jan 1990. 187p. (in French). 
Order Number DE90506159. Available from NTIS (US Sales Only), 
PC AOQ/MF A01. 

- The boron-carbon phase diagram presents a single phase area 
ranging from 9 to 20 atomic percent of carbon. The measurement 
of carbon activity, in this range of composition, has been measured 
according to the following methods: - quantitative analysis of the 
methane-hydrogen mixture in equilibrium with the carbide, - high 
temperature mass spectrometry measurements. The first method 
turned out to be a failure; however, the apparatus used enabled 
the elaboration of a B,C composition pure phase from a two-phase 
(B,4C + graphite) industrial product. The results obtained with the 
other two methods are consistent and lead to a law expressing the 
increase of the carbon activity in relation with the amount of this el- 
ement; the high temperature mass spectrometry method has also 
made it possible to measure the boron activity which decreases 
when the carbon activity increases, but with a variation of ampli- 
tude much lower, according to the theoretical calculations. These 
results are a first step towards the knowledge of the boron carbide 
thermodynamical data for compositions different from B,C. 


39247 (CONF-890718-36) Ordering in Ti,CaBazCu20, and 
Ti,Ba,CuO, studied by pair distribution function and Rietveld 
analysis. Toby, B.H. (Pennsylvania Univ., Philadelphia, PA (USA)); 
Dmowski, W.; Egami, T.; Jorgensen, J.D.; Subramanian, M.A.; 
Gopalakrishnan, J.; Sleight, A.W.; Parise, J.B. Argonne National 
Lab., IL (USA). Sep 1989. 3p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract W-31109- 
ENG-38. Grant DMR-8519059;Grant DMR-8617950. From 
International conference on materials and mechanisms of super- 
conductivity - high-temperature superconductors Il; Stanford, CA 
(USA); 23-28 Jul 1989. Order Number DE90013669. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Rietveld analysis indicates that the only long-range structural 
variation in TipCaBazCu2zO, with temperature is a shift of O(2) 
away from Cu and toward Ba with increasing T. Atomic pair distri- 
bution function analysis on two samples of Ti,BapCuO,, one 
superconducting, the other not, shows substantial differences in 
their short range structure, but similar medium range structures, 
while Rietveld analysis shows very similar lattice constants and 
long-range structures. 5 refs., 2 figs. 


39248 (CONF-890718-37) Symmetry breaking oxygen dis- 
placement in superconducting oxides. Egami, T. (Pennsylvania 
Univ., Philadelphia, PA (USA). Dept. of Materials Science and En- 
gineering); Toby, B.H.; Billinge, S.; Davies, P.K.; Dmowski, W.; 
Jorgensen, J.D.; Subramanian, M.A.; Sleight, A.W. Argonne Na- 
tional Lab., IL (USA). Sep 1989. 3p. Sponsored by National 
Science Foundation. DOE Contract W-31109-ENG-38. Grant DMR- 
8617950;Grant DMR-8519059. From International conference on 
materials and mechanisms of superconductivity - high-temperature 
superconductors Il; Stanford, CA (USA); 23-28 Jul 1989. Order 
Number DE90013670. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Atomic pair distribution analysis of pulsed neutron scattering data 
for superconducting oxides indicates that some of the atoms, no- 
tably oxygen atoms, are displaced from the crystallographic 
high-symmetry sites, breaking the local symmetry. Anomalous dis- 
placements are seen in T}+Ba-Ca-—Cu-O in the vicinity of the 
superconducting transition temperature, suggesting an unusual na- 
ture of the superconducting state of this compound. 4 refs., 2 figs. 


39249 (CONF-900623-11) The effect of crystal orientation 
on damage accumulation in chromium-implanted Al,03. 
O'Hern, M.E. (Nano Instruments, Inc., Knoxville, TN (USA)); Ro- 
mana, L.J.; McHargue, C.J.; White, C.W.; McCallum, J.C. Oak 
Ridge National Lab., TN (USA). [1990]. 20p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
15. symposium on effects of radiation on materials; Nashville, TN 
(USA); 17-21 Jun 1990. Order Number DE90012294. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
Chromium-implantation of single crystal aluminium oxide (Al2O3) 
has been shown to be anisotropic with respect to damage accumu- 
lation. Ultra-low load indentation and Rutherford Backscattering 


148 ERA Vol. 15, No. 17 


Spectroscopy (RBS) have been used to demonstrate the depen- 
dence of radiation damage on fluence and crystal orientation. 
Single crystal AlzO3 specimens of c-axis ([0001] normal to the sur- 
face) and a-axis ([1120] normal to the surface) orientations were 
ion-implanted simultaneously and found to possess different near- 
surface mechanical properties. Subsequent RBS-ion channeling 
examination indicated different amounts of disorder in both the alu- 
minum and oxygen sublattices for the two orientations. These 
results imply a higher amorphization threshold in terms of impianta- 
tion fluence for the a-axis oriented samples. 15 refs., 6 figs. 


39250 (DOE/ER/45353-2) Characterization of supercon- 
ducting materials with muon spin rotation: Annual report, 
February 1, 1989-January 31, 1990. Stronach, C.E. Virginia State 
Univ., Petersburg, VA (USA). 22 Jan 1990. 7p. Sponsored by U.S. 
DOE Energy Research; National Aeronautics and Space Adminis- 
tration. DOE Contract FG05-88ER45353. Grant NAG-1-416. Order 
Number DE90013755. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

During the past year the uSR researchers at Virginia State Uni- 
versity have participated in extensive sets of uSR experiments on 
superconducting materials, related materials, and other classes of 
materials at Brookhaven National Laboratory (BNL) and the Tri- 
University Meson Facility (TRIUMF). Several students have 
received training in these research techniques, data analysis is un- 
derway, and the experimental and computer equipment have been 
upgraded. This report briefly discusses work done during the last 
year. 


39251 (Jue+-2308) Investigations into the electronic 
structure of the high-Tc superconductors by means of photo- 
electron spectroscopy. Dauth, B.H. Kernforschungsanlage 
Juelich GmbH (Germany, F.R.). Inst. fuer Festkoerperforschung; 
Koeln Univ. (Germany, F.R.). Aug 1989. 118p. (In German). Order 
Number DE90506324. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

The electronic structure of various polycrystalline samples includ- 
ing the new YBaCuO- and BiCaSrCuO- high T. superconductors 
(HTSC) and related systems is investigated by photoelectron spec- 
troscopy. Additional characterization is performed by conductivity 
measurements. In particular, the binding energy of the Cu-2ps ;2- 
and the O-1s-levels of various HTSC is determined. For the first 
time the controversial 531 eV oxygen line was shown to be an 
intrinsic electronic structure effect. Sintered CuO-samples are ob- 
tained for the first time. The electronic structure of the sintered 
CuO turns out to be drastically different with respect to pressed 
CuO powder. For the first time a crossover resonance from a O- 
1s- into a Cu-3d-level was observed with synchrotron radiation. 
This is additional evidence for the strong hybridization between the 
Cu-3d and the O-2p states. Photoemission spectroscopy shows 
that the holes in the HTSC’s are located at the oxygen p-band. Fe 
and Al overlayers on the HTSC-samples induce a drastic change 
in the electronic properties of the interface: apparently oxygen is 
removed from the HTSC to the overlayer. (orig/BHO). 


39252 (KFK-4637) An investigation of the effects of iron 
doping in the high-temperature superconductor GdBa2Cu,0;. 
Bornemann, H.J. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Inst. fuer Nukleare Festkoerperphysik; Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Fakultaet fuer Physik. Mar 1990. 104p. (In 
German). Order Number DE90502337. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

A large number of Fe-doped samples GdBa2(Cu, _,)Fe,30z (O 
< x < 0.25; 6.1 <z < 7.1) was investigated by X-ray diffraction 
and Moessbauer spectroscopy with '=5Gd and °’Fe. It has been 
shown for the first time that in addition to the generally observed 
changes of T. and of structural parameters with increasing Fe con- 
tent x, considerable variations of T. and, correlated with this, of the 
lattice vparameter c for constant oxygen constent z ~ 7 can be ob- 
tained in samples of given Fe content by variation of preparation 
conditions. These variations are primarily caused by varying distri- 
butions of Fe on the Cu(1)-O-Cu(1) chains with the lower T, values 
(for a given x and constant z ~ 7) being caused by a more random 
distribution of Fe. Therefore, the relevant measure for the effect of 





Fe doping upon T; is given by the lower bounds of T. values re- 
ported in the literature. Thus, the suppression of T. by Fe doping 
in RBazCu307 (R = most rare earths) is considerably stronger than 
believed hitherto. (orig./WL). 


39253 (N-90-17465) Superconducting BIi1.5Pb0.5Sr2 Ca2 
Cu30(x) ceramics by rapid melt quenching and glass crystal- 
lization. Final report. Bansal, N.P. Case Western Reserve Univ., 
Cleveland, OH (USA). Dec 1989. 29p. (NASA-CR-185184;E— 
5216;NAS—1 .26:185184). Available from NTIS, PC AO3/MF A01. 

A glass of nominal Bi(1.5)Pb(0.5)Sr2Ca2Cu30(x) composition, 
prepared by rapid quenching of the melt, showed a glass transition 
temperature of 383 C, crystallization temperature of 446 C, melting 
temperature of 855 C, and bulk density of 5.69 g/cu cm in air. The 
activation energy for crystallization of the glass was estimated to 
be 292kJ/mol from non-isothermal DSC. On heating in oxygen, the 
glass showed a slow and continuous weight gain starting at ap- 
proximately 530 C which reached a plateau at approximately 820 
C. The weight gained during heating was retained on cooling to 
ambient conditions indicating an irreversible oxidation step. The in- 
fluence of annealing conditions on the formation of various phases 
in the glass has been investigated. The Bi(2)Sr(2)Ca(0)Cu(1)O(6) 
phase crystallized out first followed by formation of other phases at 
higher temperatures. The high-T(sub c) phase, isostructural with 
Bi(2)Sr(2)Ca(2)Cu(3)O(10) was not detected below 840 C, but its 
fraction increased with the annealing time at 840 C. A sample an- 
nealed at 840 C for 243h in air and furnace cooled showed the 
highest T(sub c)(R=0) of 107.2K and a narrow transition width, 
delta T(sub c)(10 to 90 percent), of approximately 2 K. The high 
T(sub c) phase does not seem to crystallize out directly from the 
glass but is rather produced at high temperature by reaction be- 
tween the phases formed at lower temperatures. The kinetics of 
110K phase formation was sluggish. It appears that the presence of 
lead helps in the formation and/or stabilization of the 110 K phase. 


39254 (N-90-19374) Crystallization behavior and proper- 


tles of BaO-Al,03-2SiO2 glass matrices. Drummond, C.H. Ill; 
Bansal, N.P. Ohio State Univ., Columbus, OH (USA). Feb 


1990. 23p. (NASA-CR-185209;E-5314;N4S—1 .26:185209;CONF- 
900160—-: 14. annual conference on composites and advanced 
ceramics, Cocoa Beach, FL (USA), 14-17 Jan 1990). Available 
from NTIS, PC AO3/MF A01. 

Glass of stoichiometric celsian composition, BaO-AlzO3-2SiOz, is 
a potential glass-ceramic matrix for high-temperature composites. 
The glass has a density of 3.39 g/cu cm, thermal expansion coeffi- 
cient of 6.6 x 10(exp -6)/deg C glass transition temperature of 910 
C, and dilatometric softening point of 925 C. On heat treatment, 
only hexacelsian crystallized out on the surface, but both celsian 
and hexacelsian were present in the bulk. Effects of cold isostatic 
pressing (CIP), sintering, and hot pressing, in the presence and 
absence of an additive, on the formation of the celsian phase in 
the glass were studied. CiP’ed samples, after appropriate heat 
treatments, always crystallized out as celsian whereas the pres- 
ence of 5 to 10 weight percent of an additive was necessary for 
formation of celsian in sintered as well as hot pressed specimens. 
Green density increased with CIP’ing pressure but had no effect on 
sintered density. Hot pressing resulted in fully dense samples. 


39255 (N—90-19873) Silicon carbide semiconductor device 
fabrication and characterization. Final report, 10 February 
1987-9 February 1990. Davis, R.F.; Das, K. North Carolina State 
Univ., Raleigh, NC (USA). Feb 1990. 35p. (NASA-CR- 
186354;NAS—1 .26:186354). Available from NTIS, PC A03/MF A01. 

A number of basic building blocks i.e., rectifying and ohmic con- 
tacts, implanted junctions, MOS capacitors, pnpn diodes and 
devices, such as, MESFETs on both alpha and beta SIC films were 
fabricated and characterized. Gold forms a rectifying contact on 
beta SiC. Since Au contacts degrade at high temperatures, these 
are not considered to be suitable for high temperature device appli- 
cations. However, it was possible to utilize Au contact diodes for 
electrically characterizing SiC films. Preliminary work indicates that 
sputtered Pt or Pt/Si contacts on beta SiC films are someways su- 
perior to Au contacts. Sputtered Pt layers on alpha SiC films form 
excellent rectifying contacts, whereas Ni layers following anneal at 
approximately 1050 C provide an ohmic contact. It has demon- 
strated that ion impiantation of Al in substrates held at 550 C can 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


be successfully employed for the fabrication of rectifying junction 
diodes. Feasibility of fabricating pnpn diodes and platinum gated 
MESFETs on alpha SiC films was also demonstrated. 


39256 (ORNUFTR-2861) [Meetings on recent actinides re- 
search in chemistry]: Foreign trip report, April 17-24, 1988. 
Haire, R.G. Oak Ridge National Lab., TN (USA). 9 May 1988. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. Order Number DE90012315. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The Journees des Actinides is devoted to promoting the presen- 
tation of recent actinide research in chemistry and physics by 
scientists around the world. In contrast to many other conferences, 
it stresses current research rather than work completed and ready 
for publication, thus affording interaction among the attendees 
about current actinide research. The traveler presented two oral 
papers on actinide research carried out at the Transuranium Re- 
search Laboratory of the Oak Ridge National Laboratory's 
Chemistry Division. The paper on high temperature chemistry was 
specifically cited by the conference's summary panel for its contri- 
bution to actinide science. The traveler also visited the CEN 
research center at Fontenay-aux-Roses, France, and the Curie In- 
stitute in Paris, France. The CEN center is heavily committed to 
designing reprocessing flowsheets for reactor fuels and to conceive 
methods for removing actinides from waste materials. Research at 
the Curie Institute centers on solid state physical chemistry of the 
light actinides (Th, U, Np), although some solution chemistry is 
also carried out there. Magnetic Moessbauer, and X-ray analyses 
are employed in these solid state studies. Even though the Institute 
is centered in downtown Paris, multimilligram to gram quantities of 
Np, Pu, and Am are handled in their research studies. 


39257 (ORNL/FTR-3013) [Thermal analysis of inorganic 
systems]: Foreign trip report, August 15-27, 1988. Gibson, J.K. 
Oak Ridge National Lab., TN (USA). [1990]. 10p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90012359. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The traveler attended the 9th International Congress on Thermal 
Analysis in Jerusalem, Israel and presented a paper on recent 
thermodynamic studies of transplutonium fluorides. Conferences in 
this series occur approximately quadrennially and constitute the 
most prestigous international forum for the discussion of the emer- 
gent scientific method of thermal analysis and related topics. Of 
particular relevance and usefulnes to the heavy element program 
at ORNL were the many papers which dealt with the thermochem- 
istry and phase relations in inorganic systems. Descriptions of new 
ideas, methods, instrumentation and data interpretation will be of 
particular use in our planning and implementation of future actinide 
thermochemical studies. 


39258 (PB—90-867276/XAB) Indium and indium alloys: Su- 
perconducting thin films. January 1970-December 1989 (A 
Bibliography from the COMPENDEX data base). Report for 
January 1970-December 1989. National Technical Information 
Service, Springfield, VA (USA). May 1990. 36p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—84-856111. 

This bibliography contains citations concerning experimental in- 
vestigations of superconducting properties of thin indium and indium 
alloy films. Topics included the electrical, optical, and thermody- 
namic properties of the films. (This updated bibliography contains 
67 citations, 17 of which are new entries to the previous edition.) 


39259 (SAND-89-2795C) Fractal structure and fractal time 
in silica sol-gels. Martin, J.E.; Wilcoxon, J. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 13p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
900466-68: Spring meeting of the Materials Research Society, 
San Francisco, CA (USA), 16-21 Apr 1990). Order Number 
DE90013197. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Near the gel point, light scattering studies of silica sol-gels reveal 
fractal clusters whose size diverges as a power law, in accord with 
the predictions of percolation theory. More surprising is the appear- 
ance of a fractal time description of the dynamics of these clusters. 
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This novel dynamics has recently been revealed by quasielastic 
light scattering from the density fluctuations that occur at the sol- 
gel transition. Since the relaxation of fluctuations in these branched 
polymer systems is self-similar, decay processes occur on all time 
scales (fractal time), and average decay times diverge. An interpre- 
tation of this observation will be presented that relies on a 
length-scale-dependent viscosity and the geometrical self-similarity 
of the sol-gel transition. The scattering theory is extended to the 
calculation of time- and frequency-dependent viscoelastic proper- 
ties, as well as mechanical properties such as the shear modulus, 
steady state creep compliance, and viscosity. The viscoelastic pre- 
dictions are found to be in good agreement with experimental data. 
28 refs., 1 fig. 


39260 Some aspects of the nonstoichiometric and thermo- 
dynamic behavior of the YBa2Cu3,0, system. Tetenbaum, M. 
(Argonne National Lab., IL (USA)); Curtiss, L.; Czeh, B.; Tani, B.; 
Blander, M. pp. 83-90 of High temperature superconductors. Jor- 
gensen, J.D.; Kitazawa, K.; Tarascon, J.M.; Thompson, M.S.; 
Torrance, J.B. Materials Research Society, Pittsburgh, PA (USA) 
(1989). DOE Contract W-31-109-ENG-38. 

The nonstoichiometric and thermodynamic behavior of the 
YBa2Cu30, system as a function of oxygen partial pressure and 
temperature is being investigated by means of a coulometric titra- 
tion technique. The oxygen content of the superconductor can be 
varied coulometrically by well-defined small amounts and the equi- 
librium partial pressures determined from the EMF. The oxygen 
stoichiometry in YBazCu3O, as a function of oxygen partial pres- 
sure shows a change of curvature around x = 6.55-6.75 and an 
inflection around x = 6.65 at temperatures between 400-500°C. 
These new low temperature data are consistent with the presence 
of a miscibility gap at lower temperatures, which is similar to that 
postulated in several theoretical papers. 


39261 Preparation and characterization of isotopic oxygen- 
enriched yttrium barium copper oxide. Ott, K.C. (Los Alamos 
National Lab., NM (USA)); Smith, J.L.; Aikin, R.M.; Bernardez, L.; 
Hutchinson, W.B.; Peterson, E.J.; Pierce, C.B.; Smith, J.F.; 
Thompson, J.D.; Willis, J.O. pp. 53-67 of High temperature super- 
conductivity. Metzger, R.M. Gordon and Breach Science Publishers 
Inc., New York, NY (USA) (1989). (CONF-880431—: High tempera- 
ture superconductivity: the first two years, Tuscaloosa, AL (USA), 
11-13 Apr 1988). 

The preparation of labeled superconducting yttrium barium cop- 
per oxides from the labeled metal nitrates is described. The 
materials were characterized by a variety of physical techniques, 
and their superconducting properties were measured. Trends are 
seen in the structural parameters of the materials obtained by the 
nitrate route and also in isotopically enriched materials prepared 
via gas-phase exchange. These structural changes are accompa- 
nied by changes in superconducting properties. The 1®O-enriched 
yttrium barium copper oxide prepared via the nitrate route has a T. 
depressed by 33 K to 59 K, whereas a '70 sample has a Te be- 
tween the '®O material and a similarly prepared '°O sample. 


39262 Composition of superconducting LagCuO,,;: A su- 
perconductor doped by excess oxygen defects. Dabrowski, B. 
(Argonne National Lab., IL (USA). Materials Science and Technol- 
ogy Div.); Hinks, D.G.; Jorgensen, J.D.; Richards, D.R. pp. 69-76 
of High temperature superconductors. Jorgensen, J.D.; Kitazawa, 
K.; Tarascon, J.M.; Thompson, M.S.; Torrance, J.B. Materials 
Research Society, Pittsburgh, PA (USA) (1989). DOE Contract W- 
31-109-ENG-38. (CONF-890426-: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

The authors have studied mixed-phase samples of bulk LazCuO, 
using neutron powder diffraction, thermogravimetric analysis and 
resistivity measurements. Samples fired at 950°C and slowly 
cooled form in the K2NiF4 structure with CuO impurities for z>2. 
Neither La-vacancies nor stacking defects were found. The bulk re- 
sistivity of the samples show semiconducting behavior which is 
shorted at 38K by small amounts of superconducting material. The 
superconductivity is due to the presence of an oxygen-rich phase 
with stoichiometry LazCuO, og with the same T,. as observed in the 
doped La; »95Sro.145CuO, indicates that the excess oxygen provides 
the same level of doping as metal-ion substitution. 
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39263 Novel approach for high resultion TEM studies of 
ceramic-ceramic interfaces. Datye, A.K. (Dept. of Chemical Engi- 
neering and Chemistry and the Center for Microengineered 
Ceramics, Univ. of New Mexico, Albuquerque, NM (US)); Paine, 
R.T.; Narula, C.K.; Allard, L.F. pp. 97-102 of Interfaces between 
polymers, metals, and ceramics: Volume 153. DeKoven, B.M.; 
Gellman, A.J.; Rosenberg, R. Materials Research Society, Pitts- 
burgh, PA (USA) (1989). Grant CDR-8803152. (CONF-890426—: 
Spring meeting of the Materiais Research Society, San Diego, CA 
(USA), 24-28 Apr 1989). 

Ceramic coatings on oxides can be studied by high resolution 
transmission electron microscopy (HRTEM), with minimal sample 
preparation, if the substrate consists of nonporous particles of sim- 
ple geometric shape. Interfaces suitable for end-on examination by 
HRTEM can be readily obtained without any necessity for 
ion-beam thinning. All the interface orientations-that are thermody- 
namically stable are availabie for examination from a_ single 
sample. This technique is of general applicability and can be used 
for studies of metal-ceramic and ceramic-ceramic interfaces. The 
authors have examined the nature of boron nitride interfaces with 
oxides such as MgO, TiO, and AlpO3 and find that BN appears to 
wet the oxide surface and form tough, adherent coatings. The 
hexagonal crystalline BN grows with the (0001) planes always be- 
ing locally parallel to the oxide surface in every instance. 


39264 Study of nanophase TiO, grain boundaries by Raman 
spectroscopy. Melendres, C.A. (Argonne National Lab., IL (USA)); 
Narayanasamy, A.; Maroni, V.A.; Siegel, R.W. pp. 21-26 of Inter- 
faces between polymers, metals, and ceramics: Volume 153. 
DeKoven, B.M.; Gellman, A.J.; Rosenberg, R. Materials Research 
Society, Pittsburgh, PA (USA) (1989). DOE Contract W-31-109- 
ENG-38. (CONF-890426—: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Raman spectra have been recorded for as-consolidated 
nanophase TiO2 samples with differing grain sizes and on samples 
annealed in air at a variety of temperatures up to 1273 K. The 
nanophase samples with the smallest grain size, about 12 mm av- 
erage diameter, could have 15-30% of their atoms in grain 
boundaries; nevertheless, the strong Raman-active lines represen- 
tative of the rutile structure were found to dominate all of the 
observed spectra, independent of grain size and annealing treat- 
ment. These lines were quite broad in the as-consolidated 
nanophase samples, equally in 12 nm and 100 nm grain-size com- 
pacts, but sharpened considerably upon annealing at elevated 
temperatures. The Raman data give no indication of grain- 
boundary structures in nanophase TiO, that are significantly 
different from those in conventional polycrystals. However, defect 
structures within the grains, which anneal out at elevated tempera- 
tures, are evidenced by changes in the Raman spectra. 


39265 Metalorganic chemical vapor deposition of InSb on 
GaAs and InSb in an inverted stagnation point flow geometry. 
Hebner, G.A. (Sandia National Labs., Albuquerque, NM (USA)); 
Biefeld, R.M.; Killeen, K.P. pp. 73-78 of Advances in materials, 
processing and devices in IIl-V compound semiconductors: Volume 
144. Sadana, D.K.; Eastman, L.E.; Dupuis, R. Materials Research 
Society, Pittsburgh, PA (USA) (1989). (CONF-881155—: Fall meet- 
ing of the Materials Research Society, Boston, MA (USA), 28 Nov - 
3 dec 1988). 

Several properties of InSb such as high mobility and narrow 
bandgap make it an attractive candidate for many unique devices. 
The authors have examined the metal-organic chemical vapor de- 
position (MOCVD) of InSb on GaAs and InSb substrates under a 
variety of conditions using trimethylindium and trimethylantimony 
sources. The absolute metal-organic partial pressures above the 
susceptor were monitored using in-situ ultraviolet (UV) absorption 
spectroscopy. X-ray studies of the homoepitaxial growth of InSb on 
InSb substrates (100) indicate good crystalline epitaxial growth 
while the x-ray peak for the InSb grown on GaAs (100) is 
broadened due to defects. Room-temperature Hall mobility mea- 
surements performed on the heteroepitaxial InSb layer on GaAs 
substrates indicates that the mobility of the InSb increases with in- 
creasing layer thickness. Mobilities range from 12,000 cm?/V sec 
for 0.8 micron layers to 38,000 cm?/V sec for 7.4 micron layers. 





The carrier concentrations are relatively constant (2 to 4 x 1076 
cm—%) for the n type InSb deposited layers. 


39266 Investigation of the interface integrity on the ther- 
mally stable WN/GaAs Schottky contacts. Ding, J. (Materials 
and Chemical Sciences Div., Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA (US)); Lee, B.; Yu, K.M.; Gronsky, R.; 
Washburn, J. pp. 41-46 of Chemistry and defects in semiconductor 
heterostructures: Volume 148. Kawabe, M.; Sands, T.D.; Weber, 
E.R.; Williams, R.S. Materials Research Society, Pittsburgh, PA 
(USA) (1989). Contract N00014-86-K-0668. (CONF-890426—: 
Spring meeting of the Materials Research Society, San Diego, CA 
(USA), 24-28 Apr 1989). 

WN,/GaAs Schottky contacts formed by reactive sputtering have 
been found to be thermally stable up to an annealing temperature 
of ~900°C. The interface morphology and structure of this contact 
under high temperature annealing conditions have been investi- 
gated by transmission electron microscopy (TEM) and x-ray 
diffractometry. The contact interface remained thermally stable up 
to 850°C. Cross-sectional TEM micrographs revealed that anneal- 
ing at temperatures above 850°C resulted in the formation of 
pockets beneath the interface. This phenomenon has been corre- 
lated with the electrical properties of the contacts. Comparisons 
between the interface morphology of this system and other refrac- 
tory metal nitride contacts are also presented. 


39267 Toughening behavior and interfacial properties of 
fiber-reinforced ceramic composites. Hsueh, C.H. (Oak Ridge 
National Lab., TN (USA). Metals and Ceramics Div.). pp. 119-126 
of Composite material technology 1990: Volume 32. Hui, D.; Kozik, 
T.J. American Society of Mechanical Engineers, New York, NY 
(USA) (1990). DOE Contract AC05-840R21400. (CONF-900102-: 
13. energy-sources technology conference and exhibition, New Or- 
leans, LA (USA), 14-18 Jan 1990). 

Toughening of ceramics by incorporating strong fibers has be- 
come an established technology, resulting in the creation of a new 
generation of tough ceramic composites. This toughening effect is 
primarily due to bridging of the crack surfaces by intact fibers when 
the composite is subjected to tension. The fiber bridging mecha- 
nisms, which are contingent upon the stress transfer phenomena 
between the fiber and the matrix, are reviewed in this paper. The 
critical role of the properties at the fiber/matrix interface in control- 
ling the stress transfer phenomena is examined. Finally, 
evaluations of the interfacial properties of the composite by the in- 
dentation technique and the corresponding analysis are presented. 


39268 Structural studies of La2_,Ba,CuO, between 11-293 
K. Cox, D.E. (Brookhaven National Lab., Upton, NY (USA)); Zol- 
liker, P.; Axe, J.D.; Moudden, A.H.; Moodenbaugh, A.R.; Xu, Y. pp. 
141-151 of High temperature superconductors. Jorgensen, J.D.; 
Kitazawa, K.; Tarascon, J.M.; Thompson, M.S.; Torrance, J.B. Ma- 
terials Research Society, Pittsburgh, PA (USA) (1989). DOE 
Contract AC02-76CH00016. (CONF-890426-: Spring meeting of 
the Materials Research Society, San Diego, CA (USA), 24-28 Apr 
1989). 

Neutron powder diffraction data have been collected from sam- 
ples of La; 9Bap ;CuO, and La, gsBap ;5CuO, in the temperature 
range 11-293 K. The first material undergoes a phase transition 
from the tetragonal K2NiF,4-type structure (space group |4/mmm) to 
the orthorhombic LazCuO,-type structure (space group Bmab) at 
about 280 K, and then a second transition to another type of 
tetragonal (or near-tetragonal) structure with probable space group 
P42/nem. The later transition occurs predominantly between 4/50— 
40 K, but about 10% of the orthorhombic phase persists down to 
15 K. Rietveld refinement was carried out at selected temperatures 
in the different structural regions. The differences among the low 
temperature structures can be characterized by tilting of the CuO, 
octahedra about different rotation axes on the basis of the simple 
X-Y model previously proposed by Axe and coworkers. The tilt an- 
gle, which is a measure of the long-range order parameter, is 
about 3.5° at 15 K. 


39269 Charge transfer and  ~bond lengths in 
YBazCu3_,MxO¢,,. Miceli, P.F. (Belicore, Red Bank, NJ (US)); 
Tarascon, J.M.; Greene, L.H.; Barboux, P.; Jorgensen, J.D.; 
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Rhyne, J.J.; Neumann, D.A. pp. 119-125 of High temperature su- 
perconductors. Jorgensen, J.D.; Kitazawa, K.; Tarascon, J.M.; 
Thompson, M.S.; Torrance, J.B. Materials Research Society, Pitts- 
burgh, PA (USA) (1989). DOE Contract W-31-109-ENG-38. 
(CONF-890426—: Spring meeting of the Materials Research Soci- 
ety, San Diego, CA (USA), 24-28 Apr 1989). 

The authors discuss the effects of doping on the Cu chain sites 
in YBazCu3_,MxOg¢,,. The relationship between bond lengths ob- 
tained from neutron scattering and charge transfer is evaluated in 
terms of bond valence. In particular, it is concluded that removing 
an oxygen from the chains transfers one electron to the planes. 


39270 Muon spin ization in Gd- and EuBa,Cu,0,. 
Cooke, D.W. (Los Alamos National Lab., NM (USA)); Hutson, R.L.; 
Kwok, R.S.; Maez, M.; Rempp, H.; Schillaci, M.E.; Smith, J.L.; 
Willis, J.O.; Lichti, R.L.; Chan, K.C. pp. 125-130 of High tempera- 
ture superconductivity. Metzger, R.M. Gordon and Breach Science 
Publishers Inc., New York, NY (USA) (1989). (CONF-880431-: 
High temperature superconductivity: the first two years, 
Tuscaloosa, AL (USA), 11-13 Apr 1988). 

Positive muon spin rotation (uSR) measurements on Gd- and 
EuBazCu,0, (x = 7) have been conducted in the temperature in- 
terval 4 - 300 K. For each sample, muons stop both at grain 
boundaries and within the superconducting grains. Measured mag- 
netic field penetration depths are 1550 and 1900A for two 
specimens of GdBazCu3O,, and 1350A for EuBazCu30,. 

High pressure Raman s 


39271 pectroscopy of Tid. thin 
films. Hess, N.J. (Geological Sciences, Univ. of Washington, Seat- 
tle, WA (US)); Exarhos, G.J. pp. 194-203 of Raman scattering, 
luminescence, and spectroscopic instrumentation in technology. 
Adar, F.; Griffiths, J.E.; Lerner, J.M. Society of Photo-Optical In- 
strumentation Engineers, Bellingham, WA (USA) (1989). DOE 
Contract ACO6-76RL01830. (CONF-8901167—: Raman scattering, 
luminescence, and spectroscopic instrumentation in technology, 
Los Angeles, CA (USA), 17-19 Jan 1989). 

The pressure dependences of the Raman active modes in sub- 
micrometer films of the anatase and rutile crystalline phase of TiO2 
have been determined at pressures approaching 90 Kbar. Films in- 
vestigated have been prepared by reactive sputter deposition and 
sol-gel techniques. Band frequency shifts as a function of applied 
pressure for the rutile phase are in agreement with measurements 
from single crystal samples. However, sol-gel films (anatase) ex- 
hibit larger frequency shifts than powder or single crystal samples, 
and do not undergo the expected pressure-induced phase transfor- 
mation to the TiO2- Il phase. This anomalous pressure response is 
discussed in terms of the complex film microstructure evaluated 
from TEM cross-sectional measurements. 


39272 High temperature Raman scattering from boron ni- 
tride coatings on resistively heated graphite surfaces. Exarhos, 
G.J. (Pacific Northwest Lab., Richland, WA (US)); Schaaf, J.W. pp. 
185-193 of Raman scattering, luminescence, and spectroscopic in- 
strumentation in technology. Adar, F.; Griffiths, J.E.; Lerner, J.M. 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (USA) (1989). DOE Contract AC06-76RL01830. (CONF- 
8901167—: Raman scattering, luminescence, and spectroscopic 
instrumentation in technology, Los Angeles, CA (USA), 17-19 Jan 
1989). 

Raman spectra of the hexagonal phase of boron nitride to tem- 
peratures exceeding 2000°C have been recorded using a 
pulsed-excitation gated-detection method. Surface temperatures 
were determined during rapid sample heating from analysis of cor- 
rected Stokes/anti-Stokes intensity ratios and from shifts in the 
resonance frequency of the 1366 cm-' E, mode. Successive 
spectra were acquired at time intervals as short as 33 msec corre- 
sponding to the pulse repetition frequency of the probe laser. Using 
this synchronous detection technique, the time evolution of graphite 
furnace temperatures was determined from measured spectra. 
Results indicate nearly complete rejection of sample blackbody ra- 
diation from the Raman scattered light at these high temperatures. 


39273 Low-temperature densification of high-T, supercon- 
ductors. Capone, D.W. Il (Argonne National Lab., IL (USA)). pp. 
111-112 of High temperature superconductivity. Metzger, R.M. Gor- 
don and Breach Science Publishers Inc., New York, NY (USA) 
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(1989). DOE Contract W-31-109-ENG-38. (CONF-880431-: High 
temperature superconductivity: the first two years, Tuscaloosa, AL 
(USA), 11-13 Apr 1988). 

It is believed that the weak-link behavior in YBapCu,07, 123 
bulk materials results from the presence of non-superconducting 
second phases coating the grain boundaries of sintered 123 com- 
pacts. These second phases result from the BaCuO2 - CuO 
eutectic, which is a liquid at sintering temperatures above 870°C. 
Sintering below this temperature results in low densities (ca. 70/% 
of the theoretical density). Sintering above 870°C produces dense 
samples via liquid-phase sintering, resulting in the grain boundary 
phases mentioned above. The authors report the results of a se- 
ries of low-temperature densification experiments designed to 
produce 100% dense ceramic samples at temperatures below 
870°C. Room-temperature swaging, using standard powder metal- 
lurgy techniques, has been used for form fibers having green 
(unsintered) densities greater than 90% of the theoretical density of 
the 123. A warm extrusion technique (T > 300°C) has also been 
used to produce 100% dense 123 compacts. In both cases, after 
fabrication, the oxygen content of the 123 materials is near 7.0. 
However, x- ray diffraction experiments show that the cation lattice 
is disordered, and the materials are not superconducting. These 
materials can be ordered using suitable posts-annealing tech- 
niques. The effect of time and temperature on the degree of 
ordering and the superconductivity is presented. 


39274 Growth of CdTe thin films on polar and nonpolar 
semiconductor substrates by metalorganic chemical vapor de- 
position. Gradzinski, P. (University of Southern California, Los 
Angeles, CA (USA). Dept. of Materials Science); Mazur, J.H.; 
Nouhi, A.; Stirn, R.J.; Sudharsanan, R. pp. 115-120 of Advances in 
materials, processing and devices in Ill-V compound semiconduc- 
tors: Volume 144. Sadana, D.K.; Eastman, L.E.; Dupuis, R. 
Materials Research Society, Pittsburgh, PA (USA) (1989). Contract 
XL706031-1. (CONF-881155—: Fall meeting of the Materials Re- 
search Society, Boston, MA (USA), 28 Nov - 3 dec 1988). 

Electron diffraction and high resolution electron microscopy 
(HREM) have been used to investigate the origin of multiple 
orientation-relationships and defect structure of CdTe thin films 
grown on (100) GaAs and Si substrates by metal- organic chemical 
vapor deposition (MOCVD). It has been determined that growth at 
370°C with pre-exposure of the GaAs surface to Te following oxide 
desorption treatment at 600°C resulted in non-parallel epitaxy 
((111)CdTe//(100)GaAs), while growth at 300°C following oxide 
desorption at 500°C with no exposure to Te resulted in parallel 
epitaxy ((100)CdTe//(100)GaAs). Both epitaxial orientation- 
relationships were observed on the same substrate for growth at 
300°C temperature after 600°C oxide desorption treatment, but 
with no pre-exposure of the GaAs surface to Te. Preliminary results 
of growth of CdTe on Si are also reported. 


39275 The heteronucleation of and defect generation in 
MBE-grown InAs layers. Al-Jassim, M.M. (Solar Energy Research 
Inst., Gokden, CO (USA)); Goral, J.P.; Sheldon, P.; Jones, K.M. pp. 
183-188 of Advances in materials, processing and devices in Ill-V 
compound semiconductors: Volume 144. Sadana, D.K.; Eastman, 
L.E.; Dupuis, R. Materials Research Society, Pittsburgh, PA (USA) 
(1989). (CONF-881155-: Fall meeting of the Materials Research 
Society, Boston, MA (USA), 28 Nov - 3 dec 1988). 

This paper reports epitaxial InAs layers were grown by molecular 
beam epitaxy (MBE) on GaAs substrates. The initial stages of 
nucleation have been studied by in situ reflection high energy elec- 
tron diffraction (RHEED). Cross-sectional TEM examination was 
used to investigate the morphology of the growing layer, while 
plan-view examination revealed the generation of misfit disloca- 
tions. The growth mode was found to depend mainly on the 
conditions used to nucleate the epitaxial layer. in most cases, 
Stranski-Krastanov type of growth was observed. 


39276 Micorstructural considerations in polycrystalline 
YBa2Cu307. McCallum, R.W. (Ames Lab., Department of Materials 
Science and Engineering, lowa State Univ., Ames, IA (US)); Verho- 
even, J.D.; Bevolo, AJ. pp. 245-251 of High temperature 
superconductivity. Metzger, R.M. Gordon and Breach Science Pub- 
lishers Inc., New York, NY (USA) (1989). DOE Contract 


152 ERA Vol. 15, No. 17 


W-7405-ENG-82. (CONF-880431—: High temperature superconduc- 
tivity: the first two years, Tuscaloosa, AL (USA), 11-13 Apr 1988). 

The microstructure of sintered bulk samples of YBagCu307 has 
readily observable effects upon both the transport properties, and 
the DC magnetization. Following a field change or a rapid tempera- 
ture change, a time-dependent relaxation is observed in the 
magnetization, which is directly related to the weak links joining the 
superconducting grains. The functional form of the relaxation is 
related to the critical current of these links. Scanning auger mi- 
croscopy of fracture surfaces indicates that grain boundaries may 
be severely strained, and may be subject to environmental attack. 
The weak-link behavior appears to be related to strain and microc- 
racking of the grain boundaries. 


39277 Annealing and strain effects on TlBa-Ca-Cu-O 
crystals and ceramics. Venturini, E.L. (Sandia National Labs., Al- 
buquerque, NM (USA)); Morosin, B.; Ginley, D.S.; Kwak, J.F.; 
Schirber, J.E.; Baughman, R.J.; Graham, R.A. pp. 239-248 of High 
temperature superconductors. Jorgensen, J.D.; Kitazawa, K.; 
Tarascon, J.M.; Thompson, M.S.; Torrance, J.B. Materials Re- 
search Society, Pittsburgh, PA (USA) (1989). DOE Contract 
AC04-76DP00789. (CONF-890426-—: Spring meeting of the Materi- 
als Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Superconducting transition temperatures (T;’s) in the Tl-Ba-Ca- 
Cu-O system are shown to be a function of processing for both: 
single crystals and bulk ceramics. Crystals with the identical struc- } 
tural phase and nominal composition but slightly different lattice 
constants can have significant differences in T;. The authors report 
the effects of high temperature annealing in vacuum or flowing oxy- 
gen on Tefor single crystal plates of two common phases with 
nominal stoichiometries TloBazCa,Cu2Og and TloBapCapCu30j9. 
Contradictory results on nominally similar crystals suggest that 
strain, Tl content and TV/Ca site disorder are as important as the 
oxygen stoichiometry in determining T;. This interpretation is 
supported by complementary annealing studies in bulk ceramic, in- 
cluding a powder where T-increased by 5 K following high-pressure 
shock loading which introduced substantial residual strain. 


39278 Solkgel routes to superconducting ceramics. Debsik- 
dar, J.C. (Idaho National Engineering Lab., Idaho Falls, ID (USA)). 
pp. 275-294 of High temperature superconductivity. Metzger, R.M. 
Gordon and Breach Science Publishers Inc., New York, NY (USA) 
(1989). DOE Contract ACO7-761D01570. (CONF-880431-: High 
temperature superconductivity: the first two years, Tuscaloosa, AL 
(USA), 11-13 Apr 1988). 

Potential processing advantages of sol-gel techniques for fabri- 
cating ceramic end products are discussed with reference to some 
typical sol-gel approaches outlined in the literature for producing 
high temperature ceramic superconducting materials. The author's 
sol-gel research is reported with reference to synthesis of metallo- | 
organic precursor materials, sol-gel processing with those) 
precursor materials, and characterization of high temperature su-' 
perconducting materials in the BaO-Y203-CuO system. 


39279 Twins in high-T. YBa2Cu307-superconductors. Jou, 
C.J. (Lawrence Berkeley Lab., CA (USA)); Washburn, J. pp. 229-? 
243 of Studies of high temperature superconductors: Advances in} 
research and applications. Narlikar, A. Nova Science Publishers, 
Inc., Commack, NY (USA) (1989). 

Since discovery of the La-Ba-Cu-O (LBCO) system of high-T. 
oxide superconductors with T; ~ 28°K in 1986, a world-wide 
search for other oxide superconductors has resulted in the discov- 
ery of the Y-Ba-Cu-O (YBCO) system with T; ~ 93°K in 1987, two 
new classes in 1988, i.e., the Bi- Ca-Sr-Cu-O (BCS) system and 
the Tl-Ca-Ba-Cu-O (TCB) systems, with the highest reported T, ~ 
110°K and 125°K respectively. Also, a perovskite-related Ba-K- Bi- 
O (BKBO) system with T. ~ 30°K became the first known high T. 
oxide superconductor in the bismuth oxide family. The discovery of 
each class provided a new challenge to the fundamental under- 
standing of superconductivity. For example, the discovery of the 
YBCO system initiated a race to find a superconducting mecha- 
nism related to the oxygen-ordered Cu-O chain structure. When 
the BCS and TCB systems were discovered, which did not contain 
the linear chain structure of the YBCO system but had even higher 
Te, emphasis shifted to the CuO, layers that were common to all 
the high T. copper oxide superconductors. All except BKBO share 





a common pseudo-two- dimensional structure with CuO. planes 
sandwiched between metallic layers. This structure appears to play 
a critical role for the observed superconductivity. In all of these ma- 
terials the structure can be described by stacked perovskite-related 
unit cells. 


39280 Evidence for phonon-mediated coupling in supercon- 
ducting Bap «Ky 4Bi03. Hinks, D.G. (Argonne National Lab., IL 
(USA)); Dabrowski, B.; Richards, D.R.; Jorgensen, J.D.; Pei, S.; 
Zasadzinski, J.F. pp. 357-367 of High temperature superconduc- 
tors. Jorgensen, J.D.; Kitazawa, K.; Tarascon, J.M.; Thompson, 
M.S.; Torrance, J.B. Materials Research Society, Pittsburgh, PA 
(USA) (1989). (CONF-890426-: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Superconducting Bap «Ky 4BiO3, with a T.of 30 K, shows a large 
180 isotope effect which indicates that phonons are involved in the 
pairing mechanism. Infrared reflectivity measurements indicate a 
value for the superconducting gap consistent with moderate cou- 
pling (2A4/kT-= 3.5 + 0.5). A mediating energy for pairing of about 
40 meV would be required to obtain a T-of 30 K. Strong coupling 
of electrons by optical phonons (which are present in this material 
with energies up to 80 meV) could account for the observed transi- 
tion temperature. Recent tunneling spectroscopy shows the 
presence of strongly coupled optical phonons in the 40 to 70 meV 
region, indicating that superconductivity in this material may be 
phonon mediated. 


39281 Variation of superlattice structure of the 
Bi,Sr2_,CuO¢_, superconductor with composition and thermal 
history. Chakoumakos, B.C. (Oak Ridge National Lab., TN (USA). 
Solid State Div.); Budai, J.D.; Sales, B.C.; Sonder, E. pp. 329-335 
of High temperature superconductors. Jorgensen, J.D.; Kitazawa, 
K.; Tarascon, J.M.; Thompson, M.S.; Torrance, J.B. Materials Re- 


search Society, Pittsburgh, PA (USA) (1989). DOE Contract 

AC05-840R21400. (CONF-890426—: Spring meeting of the Materi- 

als Research Society, San Diego, CA (USA), 24-28 Apr 1989). 
Single crystals of BigSr2_,CuOg¢_y, (0.1<x<0.5, 0<y<0.5), were 


examined using x-ray diffraction techniques. Diffractometer scans 
of 6-26 taken normal to the cleavage planes displayed the even 
(00/) reflections from / = 2 to 26. Weak satellite peaks were 
observed on either side of each main (00) reflection, and their in- 
tensities relative to the main peak increased as 26 was increased. 
With decreasing Sr content, the satellite peaks systematically 
moved away from the position of the main reflection. In contrast, 
the positions of the satellite peaks did not change with oxygen con- 
tent which was varied by up to 0.5 oxygen atoms per formula unit. 


39282 Barium potassium bismuth oxide, synthesis and 
physical properties. Ott, K.C. (Los Alamos Nationai Lab., NM 
(USA)); Hundley, M.F.; Kwei, G.H.; Maley, M.P.; McHenry, M.E.; 
Peterson, E.J.; Thompson, J.D.; Willis, J.O. pp. 369-376 of High 
temperature superconductors. Jorgensen, J.D.; Kitazawa, K.; 
Tarascon, J.M.; Thompson, M.S.; Torrance, J.B. Materials Re- 
search Society, Pittsburgh, PA (USA) (1989). (CONF-890426—: 
Spring meeting of the Materials Research Society, San Diego, CA 
(USA), 24-28 Apr 1989). 

A series of compounds Ba,;_,K,BiO; have been prepared and 
characterized over the range of compositions ranging from x = 0.3 
to 0.5. A neutron powder diffraction analysis has been carried out 
for the composition x = 0.4 at room temperature and at 10 K. Ex- 
amination of the superconducting properties as a function of x 
indicates superconductivity occurs over a narrow range of composi- 
tions close to x = 0.4, with T.of 29 K. Specific heat measurements 
indicate conventional electron-phonon interactions may play a role 
in promoting superconductivity in Ba ¢K 4BiO,. Magnetization loops 
and examination of the time dependent magnetization indicate that 
Ba.¢K 4BiO3 has a low value of J, due to very weak pinning. 


39283 Theoretical studies of CuO clusters representing 
YBa2Cu,07_,: Investigation of Cu(Iill) formation versus oxide 
oxidation. Curtiss, L.A. (Argonne National Lab., IL (USA). Chemi- 
cal Technology Div.); Shastri, A. pp. 373-378 of High temperature 
superconductivity. Metzger, R.M. Gordon and Breach Science Pub- 
lishers Inc., New York, NY (USA) (1989). DOE Contract 
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W-31-109-ENG-38. (CONF-880431-: High temperature s' 
ductivity: the first two years, Tuscaloosa, AL (USA), 11-13 Apr 
1988). 

Ab initio molecular orbital calculations on a simple CuO system, 
(CuOH2)**, indicate that oxygen hole (px) formation is favored 
over Cu(Ill) formation. Relation of these results to YBazCu307_, is 
discussed. 


39284  Short-range ordering by displacement of Ti and O 
atoms in Ti,CaBa,Cu,0, studied by pair distribution function 
and rietveld analysis. Toby, B.H. (Dept. of Materials, Lab. for Re- 
search on the Structure of Matter, Univ. of Pennsylvania, 
Philadelphia, PA (US)); Dmowski, W.; Egami, T.; Jorgensen, J.D.; 
Subramanian, M.A.; Gopalakrishnan, J.; Sleight, A.W. pp. 309-315 
of High temperature superconductors. Jorgensen, J.D.; Kitazawa, 
K.; Tarascon, J.M.; Thompson, M.S.; Torrance, J.B. Materials Re- 
search Society, Pittsburgh, PA (USA) (1989). DOE Contract 
W-31-109-ENG-38. Grant DMR-8519059;DMR-8617950. (CONF- 
890426—: Spring meeting of the Materials Research Society, San 
Diego, CA (USA), 24-28 Apr 1989). 

Atomic pair distribution function analysis has demonstrated 
displacements of Ti and O atoms within the TI-O layers with short- 
range ordering of lower symmetry than the crysta! ic lattice. 
Two models have been proposed for these displacements. Rietveld 
analysis neither confirms not contradicts these models. 
Temperature-dependent PDF measurements show changes in local 
structure correlating with temperature. 


39285 Measurement of bond strength at metal/ceramic in- 
terfaces. Nutt, G.L. (Lawrence Livermore National Lab., CA (USA). 
Chemistry and Materials Science Dept.); Lai, W.; King, W.E.; 
Froeschner, K.E. pp. 385-390 of Interfaces between polymers, 
metals, and ceramics: Volume 153. DeKoven, B.M.; Gellman, A.J.; 
Rosenberg, R. Materiais Research Society, Pittsburgh, PA (USA) 
(1989). DOE Contract W-7405-ENG-48. (CONF-890426—: Spring 
meeting of the Materials Research Society, San Diego, CA (USA), 
24-28 Apr 1989). 

The authors report on a method for measuring the bond strength 
of metal/ceramic interfaces. Test specimens are created by vapor 
depositing a metal film on a ceramic substrate. The specimen is 
impacted with a thin metal flyer sending a short planar shock pulse 
into the ceramic. If the shape and amplitude of the wave is prop- 
erly controlled the interface will spontaneously debond creating 
new free surfaces. Measurements indicate the debonding process 
occurs in less than 1.0 ns, which the authors believe is too short 
for crack propagation along existing flaws. Therefore, the authors 
conclude that simultaneous breaking of atomic bonds rather than 
propagation and coalescence of cracks is the means by which the 
film and substrate are separated. 


39286 IEA/Annex Ii power characterization cooperative 
program. Resetar, T.M. (Army Materials Research Agency, Water- 
town, MA (USA). Materials Technology Lab.); Schaefer, G.E.; 
McCauley, J.W.; Dragoo, A.L.; Hsu, S.M.; Johnson, D.R.; Hausner, 
H.; Pompe, R. pp. 304-310 of Ceramic transactions: Volume 1, ce- 
ramic powder science Il. A-B. Messing, G.L.; Fuller, E.R.; Hausner, 
H. American Ceramic Society Inc., Columbus, OH (USA) (1988). 
(CONF-8711115—: 1. international conference on ceramic powder 
processing sciences, Orlando, FL (USA), 1-4 Nov 1987). 

Materials characterization will play a critical role in the quality 
and reliability while reducing the manufacturing cost of emerging 
high performance ceramic materials. The identification of better an- 
alytical standards and standard procedures for obtaining the true 
values of powder characteristics is an important component of this 
overall thrust. The U.S. Department of Energy has initiated an in- 
ternational program to comprehensively characterize SigN,, Si, 
SiC, and ZrO2 powders in laboratories in the United States, the 
Federal Republic of Germany, and Sweden to expedite the accom- 
plishment of these objectives. 


39287 Dispersion of ceramic particles in polymer melts. 
Dow, J.H. (Florida Univ., Gainesville, FL (USA). Dept. of Materials 
Science and Engineering); Sacks, M.D.; Shenoy, A.V. pp. 380-388 
of Ceramic transactions: Volume 1, ceramic powder science Il. A- 
B. Messing, G.L.; Fuller, E.R.; Hausner, H. American Ceramic 
Society Inc., Columbus, OH (USA) (1988). (CONF-8711115—: 1. 
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international conference on ceramic powder processing sciences, 
Orlando, FL (USA), 1-4 Nov 1987). 

The effect of mixing temperature on dispersion, rheology, and 
wetting in Al2O3/polyethylene mixtures was investigated. Studies 
were carried out using torque rheometry, dynamic viscometry, and 
contact angle measurements. 


39288 Characterizing the hydrous oxide/aqueous solution 
interface: Applications to ceramics. Anderson, M.A. (Wisconsin 
Univ., Madison, WI (USA). Water Chemistry Lab.); Zeltner, W.A.; 
Tejedor-Tejedor, M.|. pp. 352-371 of Ceramic transactions: Volume 
1, ceramic powder science Il. A-B. Messing, G.L.; Fuller, E.R.; 
Hausner, H. American Ceramic Society Inc., Columbus, OH (USA) 
(1988). Contract ECE-8504276. (CONF-8711115-: 1. international 
conference on ceramic powder processing sciences, Orlando, FL 
(USA), 1-4 Nov 1987). 

This paper discusses some techniques for characterizing oxide 
particles and aqueous hydrous oxide suspensions, focusing on 
geothite (a-FeOOH) as an example oxide and the phosphate anion 
as a probe adsorbate. The importance of in situ analysis is 
stressed. Both diffuse reflectance and cylindrical internal reflectance 
Fourier transform infrared spectroscopic analysis of powders and 
aqueous suspensions, respectively, are discussed. Other tech- 
niques addressed include microcalorimetry, potentiometric titration, 
acoustophoresis, microelectrophoresis and light scattering. 


39289 Enhanced processing of perovskite 
Pb(Mg; ;3Nb2/3)03 relaxors through understanding the surface 
chemistry of the component powders. Shrout, T.R. (Pennsyiva- 
nia State Univ., University Park, PA (USA). Materials Research 
Lab.); Jones, B.; Biggers, J.V.; Adair, J.H. pp. 519-527 of Ceramic 
transactions: Volume 1, ceramic powder science Il. A-B. Messing, 
G.L.; Fuller, E.R.; Hausner, H. American Ceramic Society Inc., 
Columbus, OH (USA) (1988). (CONF-8711115—: 1. international 
conference on ceramic powder processing sciences, Orlando, FL 
(USA), 1-4 Nov 1987). 

It is weli known that the relaxor ferroelectric Pb(Mg, ;3Nb2/3)O3 
(PMN) is difficult to prepare in the perovskite form without the ap- 
pearance of pyrochlore phases(s). The appearance of pyrochlore is 
related to the reactivity of the refractory oxide MgO in relation to 
the other phases in the PbO-Nb2Os binary system. Ceramic pro- 
cesses that improve the reactivity of the oxide MgO, such as better 
mixing/milling-dispersibility enhance the formation of the perovskite 
phase. Characterization of the surface chemistry of the component 
powders, Nb2O;s, PbCO, and MgCOsz, especially in terms of their 
isoelectric points revealed that electrostatically dispersed suspen- 
sions could be realized at pH levels>11. In conjunction with high 
energy attrition mixing/milling, very homogeneous and reactive 
powder could be achieved. Upon calcination, the formation of py- 
rochlore was greatly suppressed. 


39290 Principles of ceramic shape-forming with powder 
systems. Aksay, |.A. (Washington Univ., Seattle, WA (USA). Dept. 
of Materials Science and Engineering). pp. 663-674 of Ceramic 
transactions: Volume 1, ceramic powder science Il. A-B. Messing, 
G.L.; Fuller, E.R.; Hausner, H. American Ceramic Society Inc., 
Columbus, OH (USA) (1988). Grants AFOSR-83-0375;87-0114. 
(CONF-8711115—: 1. international conference on ceramic powder 
processing sciences, Orlando, FL (USA), 1-4 Nov 1987). 

This review summarizes the methodology of forming ceramics 
with submicron size particles. Colloidal processing techniques are 
the most essential requirement in controlling the spatial distribution 
of particles and in achieving high packing densities for the 
purposes of near-net-shaping. The authors illustrate that these re- 
quirements are best met with the use of polymeric additives and 
polydisperse particle size systems. The importance of the shape 
forming technique to microstructure evolution is illustrated by com- 
paring the densification behavior of slip cast compacts with those 
formed by plastic deformation. 


39291 Dilatancy and plasticity in ceramic particulate bodies. 
Onoda, G.Y. (international Business Machines Corp., Yorktown 
Heights, NY (USA). Thomas J. Watson Research Center); Liniger, 
E.G.; Janney, M.A. pp. 611-623 of Ceramic transactions: Volume 
1, ceramic powder science Il. A-B. Messing, G.L.; Fuller, E.R.; 
Hausner, H. American Ceramic Society Inc., Columbus, OH (USA) 
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(1988). (CONF-8711115—: 1. international conference on ceramic 
powder processing sciences, Orlando, FL (USA), 1-4 Nov 1987). 

The basic mechanisms of dilatancy and plasticity, which are im- 
portant phenomena in ceramic forming processes, are discussed. 
Simple experiments are described and interpreted. It is shown that 
dilatancy and plasticity are interrelated phenomena that are natural 
responses to densely packed, particulate materials under states of 
shear and hydrostatic stresses. 


39292 Gamme-ray attenuation analysis of packing structure 
evolution during powder consolidation. Schilling, C.H. (Pacific 
Northwest Lab., Richland, WA (USA)); Aksay, |.A. pp. 800-808 of 
Ceramic trarisactions: Volume 1, ceramic powder science Il. A-B. 
Messing, G.L.; Fuller, E.R.; Hausner, H. American Ceramic Society 
Inc., Columbus, OH (USA) (1988). DOE Contract AC06- 
76RL01830. (CONF-8711115—: 1. international conference on 
ceramic powder processing sciences, Orlando, FL (USA), 1-4 Nov 
1987). 

Gamma-ray attenuation measurements enable nondestructive 
analysis of powder packing density heterogeneities which develop 
during consolidation of ceramic compacts. In situ measurements of 
gamma-ray attenuation were performed during sedimentation of 
aqueous alumina suspensions to evaluate the role of suspension 
pH on particle rearrangement processes in cast layers. These data 
are used to support consolidation kinetic models describing pro- 
cesses of agglomerate restructuring and cast layer compaction.: 
Porosity defects in sintered casts are correlated with pH-dependent) 
processes of pore closure detected during sedimentation. 


39293 Effect of rigid inclusions on sintering. Rahaman, M.N. 
(Missouri Univ., Rolla, MO (USA). Dept. of Ceramic Engineering); 
De Jonghe, L.C. pp. 887-896 of Ceramic transactions: Volume 1, 
ceramic powder science II. A-B. Messing, G.L.; Fuller, E.R.; Haus- 
ner, H. American Ceramic Society Inc., Columbus, OH (USA) 
(1988). (CONF-8711115—: 1. international conference on ceramic 
powder processing sciences, Orlando, FL (USA), 1-4 Nov 1987). 
The predictions of recent theoretical studies on the effect of inert, 
rigid inclusions on the sintering of ceramic powder matrices are ex- 
amined and compared with experimental data. The densification of 
glass matrix composites with inclusion volume fractions of { <=} 
0.15 can be adequately explained by Scherer’s theory for viscous 
sintering with rigid inclusions. Inclusions cause a vast reduction in 
the densification rates of polycrystalline matrix composites even at 
low inclusion volume fractions. Models put forward to explain the 
sintering of polycrystalline matrix composites are discussed. 


39294 Agglomerate size effect on sintering of doped lan- 
thanum chromite. Richards, V.L. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Research and Development Center). pp. 
897-903 of Ceramic transactions: Volume 1, ceramic powder sci- 
ence Il. A-B. Messing, G.L.; Fuller, E.R.; Hausner, H. American’ 
Ceramic Society inc., Columbus, OH (USA) (1988). (CONF-! 
8711115-: 1. international conference on ceramic powder 
processing sciences, Orlando, FL (USA), 1-4 Nov 1987). 

First stage sintering of doped lanthanum chromite was examined 
as a function of agglomerate size at 1550°C in air. The results are 
reviewed in terms of particle size effects. Sinterability is predicted 
at particle sizes in the range 0.1 wm to 1.0 um. 


39295 Microwave sintering of alumina at 28 GHz. Janney, 
M.A. (Oak Ridge National Lab., TN (USA)); Kimrey, H.D. pp. 919- 
924 of Ceramic transactions: Volume 1, ceramic powder science Il. 
A-B. Messing, G.L.; Fuller, E.R.; Hausner, H. American Ceramic 
Society Inc., Columbus, OH (USA) (1988). DOE Contract ACO5- 
840R21400. (CONF-8711115—: 1. international conference on 
ceramic powder processing sciences, Orlando, FL (USA), 1-4 Nov 
1987). 

The variation of alumina density with sintering temperature was 
determined for both conventional sintering, and for microwave sin- 
tering at 28 GHz in an untuned cavity. Small samples (2-3 g) were 
used for the conventional sintering studies to reduce density varia- 
tions caused by thermal gradients; larger samples (100-120 g) 
were used in the microwave sintering studies. Sumitomo AKP 50 

imin= was doped with 0.1% MgO, isopressed at 210 MPa (30,00 
¢si), and heated to temperature at 50°C/min, in vacuum. Much 





more rapid sintering was observed in the microwave case as com- 
pared to the conventional case. For example, a 1 h hold at 1200°C 
in the conventional furnace produced a 71.4% dense part; in con- 
trast, a 1 h hold at 1200°C in the microwave case produced a 
98.2% dense part. In the microwave case, sintering occurred at 
temperatures as low as 950°C (69.3% at 1 min; 92.3% at 1 h); in 
conventional sintering, virtually no densification occurred at 950°C. 
Enhanced diffusion appears to be responsible for the accelerated 
sintering rates; however, the mechanisms by which the diffusivity is 
increased are not known. 


39296 The influence of thermal cycling on densification: 
Further tests of a theory. Beruto, D. (Univ. di Genova, Genova 
(IT)); Botter, R.; Searcy, A.W. pp. 911-918 of Ceramic transactions: 
Volume 1, ceramic powder science Il. A-B. Messing, G.L.; Fuller, 
E.R.; Hausner, H. American Ceramic Society Inc., Columbus, OH 
(USA) (1988). (CONF-8711115—: 1. international conference on ce- 
ramic powder processing sciences, Orlando, FL (USA), 1-4 Nov 
1987). 

The densification of MgO specimens which were thermally 
cycled between 1408 K and temperatures about 70° lower is com- 
pared to densification in specimens held isothermally. Both 
temperature gradients and rates of change in temperature were 
measured during cycling. The cycling produces densities which are 
marginally higher than expected from isothermal kinetics. The re- 
sults are consistent with expectations from recent experiments with 
constant temperature gradients; the rate of temperature change 
does not appear to affect the densification rates significantly. Tem- 
perature differences are as high as 3 to 5°C between different 
positions on and in the 12 mm (one-half inch) specimens under 
nominally isothermal conditions. Such differences in temperature 
can provide a significant driving force for sintering in what are in- 
tended to be isothermal experiments. 


39297 Advances in x-ray line profile analysis to determine 
microstructure information about ceramics. Zhang, Y. (Mary- 
land Univ., College Park, MD (USA). Dept. of Chemistry); Stewart, 
J.M.; Hubbard, C.R. pp. 1192-1198 of Ceramic transactions: Vol- 
ume 1, ceramic powder science Il. A-B. Messing, G.L.; Fuller, E.R.; 
Hausner, H. American Ceramic Society Inc., Columbus, OH (USA) 
(1988). Grant 70N-ANB-7H0710. (CONF-8711115—: 1. international 
conference on ceramic powder processing sciences, Orlando, FL 
(USA), 1-4 Nov 1987). 

In order to obtain microstructural information on many ceramic 
materials by x-ray diffraction line broadening analysis, both separa- 
tion of overlapping lines and accurate assessment of the 
broadened and inherent instrumental line profiles are necessary. A 
profile fitting code has been developed to overcome the difficulties 
usually encountered when applying line profile analysis to ceramics 
with overlapping x-ray diffraction lines. After the separation of the 
overlapping lines, the usual procedure for determining the crystal- 
lite size and microstrain information is employed. The results on 
the peak separation by using the profile fitting code as well as the 
results of the size and strain for shock-modified monoclinic ZrO 
are given as examples of the application of x-ray powder diffraction 
profile analysis. Such a procedure should be useful for assessing 
similar microstructural information on other ceramic materials. 


39298 Processing of nanophase ceramics. Hahn, H. (Illinois 
Univ., Urbana, IL (USA). Materials Research Lab.); Eastman, J.A.; 
Siegel, R.W. pp. 1115-1122 of Ceramic transactions: Volume 1, 
ceramic powder science Il. A-B. Messing, G.L.; Fuller, E.R.; Haus- 


ner, H. American Ceramic Society Inc., Columbus, OH (USA) 
(1988). DOE Contract AC02-76ER01198. (CONF-8711115—: 1. in- 
ternational conference on ceramic powder processing sciences, 
Orlando, FL (USA), 1-4 Nov 1987). 

Nanophase TiO2, with grain sizes on the order of 10 nm, was 
produced by the gas-condensation method followed by in-situ oxi- 
dation and room temperature compaction. The superior properties 
of this material, compared with TiO2 produced using conventional 
processing methods, are described. The potential for engineering 
new and/or improved ceramics using the nanophase processing 
technique is assessed. 


39299  Elevated-temperature-delayed fallure of alumina rein- 
forced with 20 vol% silicon carbide whiskers. Becher, P.F. (Oak 
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Ridge National Lab., TN (USA). Metals and Ceramics Div.); An- 
gelini, P.; Warwick, W.H.; Tiegs, T.N. Journal of the American 
Ceramic Society (USA), 73(1): 91-96 (Jan 1990). DOE Contract 
AC05-840R21400. 

Alumina composites reinforced with 20 vol% SiC whiskers were 
exposed to applied stresses in four- point flexure at temperatures 
of 1000°, 1100°, and 1200°C in air for periods of up to 14 weeks. 
At 1000° and 1100°C, an apparent fatigue limit was established at 
stresses of ~75% of the fast fracture strength. However, after 
long-term (>6 weeks) tests at 1100°C, some evidence of crack 
generation as a result of creep cavitation was detected. At 1200°C 
applied stresses as low as 38% of the 1200°C fracture strength 
were sufficient to promote creep deformation and accompanying 
cavitation and crack generation and growth resulting in failures in 
times of <250 h. 


39300 Effect of Ta20;, and HfOz alloying on the transforma- 
bility of Y203-stabilized tetragonal ZrO>. Kim, D.J. (Oak Ridge 
National Lab., TN (USA)). Journal of the American Ceramic Soci- 
ety (USA), 73(1): 115-120 (Jan 1990). 

The addition of TagOs, Nb2O5, and HfO2 enhanced the trans- 
formability of Y203-stabilized tetragonal ZrO2 polycrystal (Y-TZP), 
which was indicated by an increase in phase transformation tem- 
peratures and fracture toughness of Y-TZP. Comparison of the 
alloying effects of these oxides on the transformability and crystal 
structure of Y-TZP suggested that an alloying oxide which in- 
creases the c/a axial ratio (tetragonality) of TZP also increases the 
transformability. Empirical equations to predict the tetragonality are 
proposed. Calculated tetragonalities showed good agreement with 
measured values in the systems ZrO2-Y203-Ta2Os, -Nb2Os, and - 
HfOz. 


39301 Impedance spectra during solid-state powder reac 
tions of oxide superconductors. Cooper, E.A. (Northwestern 
Univ., Evanston, IL (USA). Dept. of Materials Science and Engi- 
neering); Mason, T.O.; Biznek, M.E.; Balachandran, U. Joumail of 
the American Ceramic Society (USA), 73(1): 154-157 (Jan 1990). 
DOE Contract W-31-109-ENG-38. Contract DMR-8809854. 

Complex impedance spectra over the frequency range of 5 Hz to 
13 MHz were measured during the solid-state reaction of LagCuO, 
(with and without Sr doping) from the constituent oxides or carbon- 
ate (Sr). A single bulk arc was observed which could be modeled 
as a simple resistor-capacitor network. The resistance falls continu- 
ously with time, spanning several orders of magnitude. Complex 
impedance measurements appear to be quite sensitive to small 
volume fractions of an electronically conductive product phase, es- 
pecially during the early stages of solid-state reaction. Impedance 
spectroscopy should therefore be a useful tool for the investigation 
of processing reactions in electronic ceramics. 


39302 Preparation and use of a boron nitride precursor as 
binder for the densification of boron nitride. Maya, L. (Oak 
Ridge National Lab., TN (USA)); Angelini, P. Journal of the Ameri- 
can Ceramic Society (USA), 73(2): 297-302 (Feb 1990). DOE 
Contract AC05-840R21400. 

A precursor of boron nitride was prepared through 
the partial condensation of 2,4,6-trichloroborazine and bis- 
(trimethylsilyl)acetylene. This reaction was conducted at 100°C and 
is catalyzed by AIClz. The condensation product pyrolyzed at 
800°C, producing trimethylsilyl chloride as a volatile product and a 
boron nitride rich residue containing 54 wt% of the initial weight. 
Mixtures of the precursor and commercial boron nitride were made 
and hot-pressed at 800°C and 27.6 MPa. A maximum density of 
1.84 g/cm® is reached at a loading corresponding to the deposition 
of 13 wt% residue derived from the precursor. Examination by ana- 
lytical electron microscopy, including x-ray energy dispersive 
spectroscopy and electron energy loss spectroscopy analyses, 
revealed the location of material derived from the precursor in BN- 
binder composites through the presence of residual aluminum, 
silicon, and carbon. Crystallization of boron nitride from the precur- 
sor appears to have taken place, as deduced from the morphology 
of the phases observed and association with residual elements 
present in the binder. 
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39303 Burner rig hot corrosion of silicon carbide and 
silicon nitride. Fox, D.S. (National Aeronautics and Space Admin- 
istration, Cleveland, OH (USA). Lewis Research Center (USA)); 
Smialek, J.L. Journal of the American Ceramic Society (USA), 
73(2): 303-311 (Feb 1990). 

A number of commercially available SiC and Si,N, materials 
were exposed to 1000°C for 40 h in a high-velocity, pressurized 
burner rig as a simulation of an aircraft turbine environment. Na 
impurities (2 ppm) added to the burner flame resulted in molten 
Na2SO, deposition, attack of the SiC and SisN,4, and formation of 
substantial Na2O - x(SiO2) corrosion product. Room-temperature 
strength of the materials decreased as a result of the formation of 
corrosion pits in SiC and grain-boundary dissolution and pitting in 
SigNg. 


39304 Jonker pear analysis of oxide superconductors. Su, 
M.Y. (Northwestern Univ., Evanston, IL (USA). Dept. of Materials 
Science and Engineering); Eisbernd, C.E.; Mason, T.O. Journal of 
the American Ceramic Society (USA), 73(2): 415-419 (Feb 1990). 
Grant DMR-85-20280. 

Data for the normal state of the superconducting oxide systems 
YBazCu3O¢,, and EuBazCu3O¢,,, and the nonsuperconducting 
system LagBagCugO12 siy, when plotted as thermoelectric coeffi- 
cient versus logarithm of conductivity, exhibit Jonker pear behavior, 
confirming the semiconducting character of these materials. The 
symmetry of the plots indicates similar conduction parameters 
(density-of-states (DOS), transport constants, and mobilities) for p- 
and mtype mechanisms. Band gaps on the order of 0.5 eV are ob- 
tained. DOS-mobility products for the above-mentioned systems 
and Laz_,Ba,CuO, and BizSr2CaCu20g scale roughly according 
to the density of copper ions in these materials and fall in the 
range 107° to 102" (cm - V - s)-'. Assuming DOS equal to copper 
content results in mobilities on the order of 0.15 cm* . V-' . s!. 
These results are discussed in terms of possible semiconduction 
mechanisms. 


39305 Preparation and characterization of '70-enriched alu- 
mina for nuclear fusion damage experiments. Kim, H.E. (Oak 
Ridge National Lab., TN (USA)); Zinkle, S.J.; Allen, W.R. Journal 
of the American Ceramic Society (USA), 73(2): 425-429 (Feb 
1990). DOE Contract ACO05-840R21400. 

Alumina enriched in 7O was successfully fabricated from alu- 
minum isopropoxide and water containing the '7O isotope. This 
material was necessary for an experiment to study the radiation 
damage expected in alumina exposed to a nuclear fusion reactor 
environment. The enrichment levels of specimens subjected to 
different preparation schedules were measured using a nuclear re- 
action analysis technique. Replacement of the '7O isotope in the 
ceramic by atmospheric oxygen occurred readily. Therefore, suc- 
cessful fabrication of suitably enriched alumina specimens required 
that all processing steps be performed under vacuum or inert-gas 
environments. The optimum fabrication procedure produced en- 
riched alumina specimens of > 99.5% of theoretical density, ~ 
10-4m grain size, and a flexural strength of 280 MPa. 


39306 Thermal diffusivity/conductivity of alumina-silicon 
carbide composites. McCluskey, P.H. (United Technologies Re- 
search Center, East Hartford, CT (USA)); Williams, R.K.; Graves, 
R.S.; Tiegs, T.N. Journal of the American Ceramic Society (USA), 
73(2): 461-464 (Feb 1990). DOE Contract AC05-840R21400. 

Thermal diffusivity and conductivity values for several Al2O3-SiC 
whisker composites were determined. The thermal diffusivity values 
spanned the range from 373 to 1473 K, and thermal conductivity 
data were obtained between 305 and 365 K. The thermal diffusivity 
decreased with increasing temperature and increased with SiC- 
whisker content. An estimate of the thermal conductivity of the 
whiskers was obtained from the direct thermal conductivity mea- 
surements, but attempts to derive whisker conductivity values from 
the thermal diffusivity data were not successful because the laser 
flash method lacks the required accuracy and precision. Speci- 
mens were subjected to two different thermal quench experiments 
to investigate the effect of thermal history on diffusivity. In the most 
severe case, multiple 1073- to 373-K quenches, radial cracks were 
observed in the test specimens; however, there was no change in 
diffusivity. The lack of sensitivity to thermal cycling appears to be 
related to the sample size. 


156 ERA Vol. 15, No. 17 


39307 Microstructural variations in aluminum oxide coat- 
ings deposited using a dual beam ion system. Panitz, J.K.G. 
(Sandia National Laboratories, Albuquerque, NM (USA)); Hills, 
C.R.; Tallant, D.R. Journal of Vacuum Science and Technology, A 
(Vacuum, Surfaces and Films) (USA), 8(3): 1313-1317 (May 
1990). DOE Contract AC04-76DP00789. 

We have sputter-deposited aluminum oxide coatings using a 
dual ion beam system with a mixture of argon plus 10% oxygen as 
the working gas. Ambient substrate temperatures and substrate 
temperatures of 360 °C were maintained. The coatings were de- 
posited at deposition rates between 7 and 10 nm/min, with and 
without concurrent ion bombardment from the second ion gun. 
Substantial variations in the microstructure and the amount of en- 
trained gas in the coatings were observed. The coatings contain a 
mixture of varying amounts of +-Al2O, and amorphous aluminum 
oxide. Relatively large, 0.5 um islands of +y-Al2O3 crystallites 
surrounded by an amorphous matrix were observed in coatings de- 
posited onto heated substrates with ion bombardment from the 
second ion gun during deposition. Coatings bombarded with a sec- 
ond ion beam during deposition contain more argon as determined 
by energy dispersive x-ray analysis. The Raman spectra exhibited 
by the coatings suggest a variation in chemical reactivity and/or 
porosity which depends on the deposition conditions. 


39308 Microwave surface resistance of magnetron- 
sputtered Tl-Ba-Ca-Cu-O films on silver substrates. Cooke,, 
D.W. (Los Alamos National Laboratory, Los Alamos, New Mexico. 
87545 (USA)); Gray, E.R.; Arendt, P.N.; Reeves, G.A.; Houlton, 
R.J.; Elliott, N.E.; Brown, D.R. Applied Physics Letters (USA), 
56(21): 2147-2149 (21 May 1990). 

Surface resistance measurements on TI-Ba-Ca-Cu-O thick films 
(~15 ym) magnetron sputtered onto BaF2-buffered, silver-based 
(Consil 995) substrates have been made at a microwave frequency 
of 22 GHz. The relatively large-area films (~5 cm?) are character- 
ized by surface resistance values of 6.942 mQ at 11.3 K and 
30.2+1 mQ at 77 K; the corresponding values for Cu are 10 and 
22 mQ, respectively. These results demonstrate that Tl-Ba-Ca-Cu- 
O can be deposited onto /arge-area, metallic substrates with 
characteristic surface resistance values lower than Cu at 4 K. Ori- 
entation of the film should improve the surface resistance at 77 K, 
thereby making the fabrication of microwave cavities that are supe- 
rior to Cu possible. 


39309 Josephson weak links in thin films of YBa.Cu,07__, 
induced by electrical pulses. Robbes, D. (Department of Physics, 
University of California, Berkeley, CA (USA)); Miklich, A.H.; 
Kingston, J.J.; Lerch, P.; Wellstood, F.C.; Clarke, J. Applied 
Physics Letters (USA), 56(22): 2240-2242 (28 May 1990). DOE 
Contract AC03-76SF00098. 

A method is described for fabricating superconducting weak links 
in thin films of YBagCus0O7_, grown in situ by laser deposition.’ 
Carefully controlled electrical pulses applied to patterned bridges at? 
77 K are shown to reduce the critical current from initial values of 
typically 10 mA to values as low as 20 pA. The current-voltage 
characteristics of the Josephson weak links so formed exhibit 
constant-voltage current steps that oscillate in amplitude as the! 
applied microwave power is increased, implying that the current- 
phase relation is periodic but not necessarily sinusoidal. 


39310 Epitaxy of Y-Ba-Cu-O thin films grown on single- 
crystal MgO. Ramesh, R.; Hwang, D.; Ravi, T.S.; Inam, A.; Barner, 
J.B.; Nazar, L.; Chan, S.W.; Chen, C.Y.; Dutta, B.; Venkatesan, T. 
Applied Physics Letters (USA), 56(22): 2243-2245 (28 May 1990). 

The epitaxy of a thin-film Y-Ba-Cu-O (YBCO) superconductor de- 
posited on a single-crystal [001] MgO substrate was examined by 
transmission electron microscopy. The large lattice mismatch (8— 
10%) in the basal plane of YBCO and MgO is accommodated 
mainly by the formation of a polycrystalline, mosaic structure. The 
grain boundaries correspond to unique crystallographic interfaces, 
determined by the crystal symmetry of the substrate and the thin 
film. 


39311 


Anomalously low surface area and density in the 
silica-alumina gel system. Hietala, S.L. (New Mexico Univ., Albu- 
querque, NM (USA)); Smith, D.M.; Golden, J.L.; Brinker, C.J. 





Journal of the American Ceramic Society (USA), 
2358 (Dec 1989). DOE Contract AC04-76DP00789. 

A range of composition/processing conditions that yield xerogel 
surface areas 2 orders of magnitude lower than expected along 
with low skeletal densities has been discovered. For xerogel com- 
positions in the vicinity of 50 wt% Al,O3, surface areas are 1 to 5 
m*/g and skeletal densities are 2.1 to 2.2 g/cm®, as compared to 
the expected values of ~ 300 m*/g and = 2.6 g/cm’, respectively. 
This behavior is observed over a wide range of heat treatment 
temperatures (373 to 1073 K) and appears to be the result of 
closed porosity which evolves during gel drying. 


39312 Kinetics of combustion synthesis in the Ti-C and Ti 
C-Ni systems. Dunmead, S.D. (Lawrence Livermore National Lab., 
CA (USA)); Holt, J.B.; Readey, D.W.; Semier, C.E. Journal of the 
American Ceramic Society (USA), 72(12): 2318-2324 (Dec 1989). 
DOE Contract W-7405-ENG-48. 

The self-propagating reactions, termed self-propagating high- 
temperature synthesis (SHS), or more simply, combustion 
synthesis, have received increasing attention especially for the 
preparation of refractory ceramic and intermetallic compounds. The 
kinetics and mechanisms of combustion reactions in the Ti-C and 
Ti-C-Ni systems were studied. Samples were produced by igniting 
compacts of elemental Ti, C, and Ni powders with a tungsten heat- 
ing coil under an inert argon atmosphered. Using an elementary 
model of the process, the apparent activation energies of these 
highly exothermic reactions have been determined by measuring 
combustion wave velocities and combustion temperatures. 


39313 Aspects of the correlation effects, antiferromagnetic 
order, and translational symmetry of the electronic structure 
of NiO and CoO. Shen, Z. (Stanford Electronic Laboratory, Stan- 
ford University, Stanford, CA (USA)); Shih, C.K.; Jepsen, O.; 
Spicer, W.E.; Lindau, |.; Allen, J.W. Physical Review Letters (USA), 
64(20): 2442-2445 (14 May 1990). DOE Contract AC03- 
82ER13000. 

We have performed angle-resolved photoemission experiments 
and density-functional band calculations for NiO and CoO. The 
measured oxygen bands are in excellent agreement with the calcu- 
lation, but the measured cation 3d dispersion is only about 25% of 
the calculated one. We have also demonstrated the effects of the 
antiferromagnetic order on the electronic structure of these materi- 
als. 


72(12): 2354- 


39314 Complete elastic constants and giant softening of ce. 
In superconducting La, g¢Srp.44Cu0,. Migliori, A. (Los Alamos 
National Laboratory, Los Alamos, NM (USA)); Visscher, W.M.; 
Wong, S.; Brown, S.E.; Tanaka, |.; Kojima, H.; Allen, P.B. Physical 
Review Letters (USA), 64(20): 2458-2461 (14 May 1990). 

A novel resonant ultrasound technique is used to measure all 
elastic constants and their temperature dependence in single- 
crystal La; g¢Sro.14CuO,4. The in-plane shear modulus cg drops by 
nearly half upon cooling to 227 K, an effect attributed to order- 
parameter fluctuations (of 2D Gaussian character) near the 
tetragonal-orthorhombic phase boundary. Implications for current 
models of the structural phase transition are discussed, as well as 
the effect of domains in the low-temperature orthorhombic state. 


39315 The formation of metal-oxygen species at low tem- 
peratures. Qiu, S.L. (Physics Department, Brookhaven National 
Laboratory, Upton, NY (USA)); Lin, C.L.; Chen, J.; Strongin, M. 
Journal of Vacuum Science and Technology, A (Vacuum, Surfaces 
and Films) (USA), 8(3): 2595-2598 (May 1990). DOE Contract 
AC02-76CH00016. 

The interaction of solid molecular oxygen with Li, Cs, K, La, Ag, 
Cu, and Ba has been studied at 35 K or below using photoemis- 
sion. A feature near 535 eV in the O 1s core-level spectra was 
observed when Li, Cs, K, and La were deposited on solid oxygen. 
This feature was identified with one electron being donated to an 
oxygen molecule, i.e., the superoxide species, which as far as we 
know has not been previously reported for La and Li. A feature at 
about 531.5-533 eV was identified as a peroxide species where 
two electrons were donated to an oxygen molecule. Finally, fea- 
tures at about 528-530.5 eV were identified as oxide phases 
where the molecular oxygen was dissociated into atomic O with 
formal oxidation state of —2. These identifications are crucial in the 
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determinations of the exotic features in the x-ray photoelectron 
spectroscopy (XPS) O 1s spectra of the high 7. superconductors. 


39316 Method of obtaining the empirical scattering parame- 
ters for the Fe-B pair from the extended x-ray-absorption 
fine-structure data of Fe2B: Possible limitations. Choi, M. (De- 
partment of Physics, University of Connecticut, Storrs, CT (USA)); 
Budnick, J.I.; Pease, D.M.; Hayes, G.H.; Wong, J. Physical Re- 
view, B: Condensed Matter (USA), 41(14): 9654-9658 (15 May 
1990). DOE Contract AS05-80ER10742. 

Fe2B as well as Ni2B belong to the AlzCu(C16)-type structure: 
body-centered tetragonal. When the Fe K-edge extended x-ray- 
absorption fine structure (EXAFS) for Fe2B is Fourier transformed 
with k weighting, the radial structure function (A) shows two well- 
separated peaks with a sharp minimum in between. Exactly the 
same shape of (Fi) was previously obtained in the case of 
similarly Fourier-transformed Ni K EXAFS for Ni2B, and an approxi- 
mation was made that the first radial peak in the low-FA region 
comes from the first shell of four B atoms. Thus, for the case of 
Ni2B, the empirical phase shift and envelope functions for the Ni-B 
pair were obtained by inverse transforming the low-A-side peak re- 
gion. However, a careful simulation of the Fourier-transtorm peaks 
for Fe2B shows that the first radial peak has some contribution from 
the next Fe shell and that the sharp minimum originates from the 
interference between the contributions of closely spaced shells. 


39317 Disorder-induced Raman scattering in NiSiz. Li, F. 
(Department of Physics, Penn State University, University Park, PA 
(USA)); Lustig, N.; Klosowski, P.; Lannin, J.S. Physical Review, B: 
Condensed Matter (USA), 41(14): 10210-10213 (15 May 1990). 
DOE Contract FG02-84ER45095. 

Disorder-induced Raman scattering (DIRS) has been observed in 
epitaxial films of NiSiz on (111) Si. The DIRS, which is found to 
have primarily A-like symmetry, is attributed to Si-site disorder. A 
comparison with lower-resolution inelastic-neutron-scattering mea- 
surements on polycrystalline films suggests that the Raman 
spectra represent a coupling-parameter-weighted density of states. 
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Refer also to citation(s) 38357, 38365, 38366, 38375, 38380, 
38622, 38634, 38769, 38810, 38936, 38938, 38939, 38941, 38942, 
39027, 39029, 39030, 39166, 39167, 39173, 39200, 39203, 39204, 
39242, 39257, 39266, 39287, 39304, 39466, 39475, 39479, 39484, 
39485, 39500, 39524, 39661, 39662, 39666, 39687, 39712, 39995, 
39999 


39318 (AD-A-219490/0/XAB) Repair, evaluation, mainte- 
nance, and rehabilitation research program. Mechanical 
properties and corrosion behavior of stainless steels for 
locks, dams, and hydroelectric-plant applications. Final techni- 
cal report. Kumar, A.; Odeh, A.A.; Myers, J.R. Army Construction 
Engineering Research Lab., Champaign, IL (USA). Dec 1989. 62p. 
(CERL-TR-REMR-EM\-6). Available from NTIS, PC AO4/MF A01. 

Carbon steels and low-alloy carbon steels have been the primary 
source for materials used to construct locks, dams, and hydroelec- 
tric plant structures. Some components for these facilities have 
also been fabricated from 300-series austenitic stainless steels and 
the martensitic grades of 400-series stainless steels. Advanced 
technology alloys that have better corrosion resistance and higher 
strength than alloys developed earlier can be advantageous for 
water resource projects. This report presents typical mechanical 
property data, briefly discusses corrosion behavior, and provides 
general guidelines regarding the use of stainless steels for locks, 
dams, and hydroelectric plant applications. Carefully selected and 
properly specified stainless steels are viable options for construc- 
tion and can result in reduced maintenance costs. Two case 
studies for rollers and seals for tractor type dam gates are pre- 
sented to demonstrate the advantages of using stainless steels for 
Civil Works projects. 


39319 (AD-A—219568/3/KAB) Research workshop on com- 
putational condensed-matter physics: Total energy methods 
and physics of Ill-V semiconductors. Held in Paris, France on 
January 4-6, 1990. Paris-6 Univ., 75 (France). 6 Jan 1990. 40p. 
Available from NTIS, PC A03/MF A01. 
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One of the breakthroughs in condensed-matter physics is the 
newly acquired ability of theorists to explain and predict properties 
of solids using quantum theory. Starting with minimal information 
about the constituent atoms, accurate calculations of electronic, 
structural, vibrational, and even superconducting properties of 
solids have been performed. The discussion provides an overview 
of this area with emphasis on the predictive capacity of the 
approach. Applications include the analysis of high-pressure struc- 
tures of solids such as group IV and Iil-IV semiconductors, metallic 
hydrogen, and compounds having very low compressibilities. A 
pseudopotential approach is used in most of the above applica- 
tions. In some cases empirical theories and scaling laws are 
employed as a guide to facilitate the investigation of trends in ma- 
terial properties. Specific compounds are suggested as candidates 
for superhard materials and new superconductors. 


39320 (AD-A-219614/5/XAB) Shock-induced polymorphic 
transition in quartz, carbon, and boron nitride. Ahrens, T.J.; 
Tan, H. California inst. of Tech., Pasadena, CA (USA). Seismologi- 
cal Lab. 1 Jan 1990. 9p. Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Applied Physics, Vol. 67, No. 1, 217-224(1 Jan 
1990). 

A theory describing the polymorphism induced by shock waves in 
silicates, oxides, sulfides, and many inorganic solids is presented. 
Shock wave experiments conducted on these and other materials 
indicate that many transformations to high-pressure phases are 
triggered via the production of shear bands and, in some cases, 
formation of high-density amorphous phases. Shock states in the 
mixed phase regimes, of quartz, carbon, and boron nitride, are 
quantitatively described in terms of the properties of both their low- 
and high-pressure phases. Good agreement between the calculated 
results and measured Hugoniot data in the mixed phase regime is 
obtained. By fitting the pressures of the onset of the phase transi- 
tion from graphite to diamond, and associating its triggering with 
crossing the extension of the metastable melting line of graphite, 
we obtain a similar shaped curve to the metastable melting line ob- 
tained by Bundy. Similarly, the transition from quartz to stishovite is 
associated with the metastable melting line of coesite. The present 
theory, when fit to the onset of the mixed phase regime of graphite 
like boron nitride transforming to cubic boron nitride Hugoniot, pre- 
dicts the standard entropy for cubic BN to be 0.4-0.5 J/g K. 


39321 (AD-A-219786/1/XAB) Photorefractive damage mech- 
anisms in electro-optic materials. Final report, July 
1985-March 1989. Halliburton, L.E. Oklahoma State Univ., Stillwa- 
ter, OK (USA). Dept. of Physics. Jan 1990. 54p. Available from 
NTIS, PC A04/MF A01. 

Point defects in lithium niobate and related electro-optic materi- 
als have been characterized using electron paramagnetic 
resonance (EPR), optical absorption, thermally stimulated been 
used to investigate a radiation-induced trapped-hole center. This 
new S = 1/2 defect is stable at 77 K but thermally decays near 150 
K. Its EPR spectrum exhibits a complex hyperfine equally with 
three 93 Nb nuclei. We suggest that the hole is equally shared by 
a set of three equivalent oxygen ions adjacent to a cation vacancy. 
The photo-induced redistribution of charge has been characterized 
in Bi12GeO20 and Bi12SiO20 crystals. Optical excitation at 77 K 
converts Fe (3+) ions to Fe(2+) ions. The source of electrons (i.e., 
the hole traps) may be other impurities or intrinsic defects such as 
vacancies or anti-site cations. The intrinsic defects such as vacan- 
cies or anti-site cations. The Fe(3+) recovery during warming 
correlates with thermoluminescence peaks at 145, 165, and 245 K. 
Our results suggest that Fe(3+) ions may play an important role in 
the photorefractive effect in these materials. In LiTaO3, the EPR 
spectrum of Ta(4+) ions have been investigated. The diffusion co- 
efficients of deuterium in single crystals of LiTaO3 have been 
measured by monitoring the growth of OD (-) infrared absorption 
bands. 


39322 (CRN-CPR-89-05) Towards a utilisation of transient 
processing in the technology of high efficiency silicon solar 
celis. Eichhammer, W. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1989. 188p. (In French). Order Number 
DE90506190. Available from NTIS (US Sales Only), PC A09/MF 
A01. 
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The utilization of transient processing in the technology of high 
efficient silicon solar cells is investigated. An ultraviolet laser (an 
ArF pulsed excimer laser working at 193 nm) is applied. Laser pro- 
cessing induces only a short superficial melting of the material and 
does not modify the transport properties in the base of the mate- 
rial. This mode of processing associated to ion implantation to form 
the junction as well as an oxide layer in an atmosphere of oxygen. 
The volume was left entirely cold in this process. The results of the 
investigation show: that an entirely cold process of solar cell fabri- 
cation needs a thermal treatment at a temperature around 600 C; 
that the oxides obtained are not satisfying as passivating layers; 
and that the Rapid Thermal Processing (RTP) induced recombina- 
tion centers are not directly related to the quenching step but a 
consequence of the presence of metal impurities. The utilisation of 
transient processing in the adiabatic regime (laser) and in the rapid 
isothermal regime (RTP) are possible as two complementary tech- 
niques for the realization of high efficiency solar cells. 


39323 (IPNO-T-89-11) Contribution to the study of thorium 
phosphate gels and xerogels. lroulart, M.G. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1989. 114p. (in 
French). Order Number DE90506198. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

The physico-chemical and optical properties of transparent 
thorium phosphate gels and xerogels are studied. The gels are ob- 
tained by mixing 3/4 or 1/1 parts of Th (NO3)4 (or Th Clg) and 
H3PO,4 (from 0.02 to 0.2 M) water solutions of 0.5 to 1 pH. Xero- 
gels are obtained by a liquid phase drying at 50C. The °'P and 'H 
NMR, the Raman and EXAFS experiments are performed. The gel 
structural model is proposed: inorganic polymers from [Th 
(OH)2PO,H2H2Og]2** dimers. Xerogel is a transparent material 
having a wide optical window, which allows applications in ions de- 
tection. The X ray experiments on 4 hours heated xerogels, at 
different temperatures, showed the amorphe-crystal transition at 
300C. A Th3(POx4)4 crystallized phase is obtained by xerogel heat- 
ing at 850C, during 72 hours. It is a new synthesis method to 
obtain such a compourd from an amorphous material. 


39324 (IS-T-1478) High temperature x-ray diffraction and 
Landau theory investigation of order-disorder transition in de- 
fect NaCl-type solids. Kim, Sung Jin. Ames Lab., IA (USA). Jan 
1990. 108p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-82. Order Number DE90011807. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The nature of the order-disorder transitions in a series of NaCl- 
type materials was investigated using high-temperature powder 
x-ray diffraction. The Landau theory of symmetry and phase transi- 
tions was applied to interpret the continuous thermal 
symmetry-breaking transitions, and all possible thermal symmetry- 
breaking transition starting from the rock-salt type structure were 
determined. Known examples together with those which have been 
observed in this work are reported. The diffraction data were ana- 
lyzed by modified Rietveld-type full profile refinement. 


39325 (LA-UR-90-1962) Comparison of the spectra and dy- 
namics of Er**:Y2_,ScxO3 (x = 0,1,2). Tissue, B.M. (Georgia 
Univ., Athens, GA (USA). Dept. of Physics and Astronomy); Lu, 
Lizhu; Yen, W.M.; Cockroft, N.J.; Nguyen, Dinh C. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 13p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract W-7405-ENG-36. 
(CONF-9007116—1: International conference on luminescence, Lis- 
bon (Portugal), 16-20 Jul 1990). Order Number DE90013180. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We have studied the spectra and lifetimes of Er>+ in the isostruc- 
tural series, Y2O3, YScOsz, and Sc203. Addition of Sc* to 
Er*+:Y203 shifted the energy level positions, changed the inhomo- 
geneous broadening and shortened the fluorescence lifetimes for 
Er** in the Co site. Going from Er+:Y203 to Er+:Se203 increased 
the barycenter of the four lowest J-multiplets, decreased the 
barycenter of the *Fg,2 and higher multiplets, and increased the 
crystal-field splitting within each J-multiplet. The inhomogeneous 
linewidths in the Er+:YScO3 spectra were much larger than in 
Er*+:Y¥203 or Er’*+:Se203 due to random substitutional disorder in 
the mixed system. The random disorder in Er+:YScO3 removed 





the inversion symmetry of the C3; lattice site and allowed observa- 
tion of transitions from Er-* ions in this site. All fluorescence 
lifetimes decreased with addition of Sc* indicating an increase in 
the nonradiative relaxation. 13 refs., 3 figs., 3 tabs. 


39326 (LA-UR-90-1996) Shock waves in condensed media: 
Their properties and the equations of state of materials de- 
rived from them. McQueen, R.G. Los Alamos National Lab., NM 
(USA). [1989]. 184p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-8907154—2: Enrico Fermi 
summer course CX11: nuclear collisions from the mean field into 
the fragmentation regime, Varenna (Italy), 11-21 Jul 1989). Order 
Number DE90013178. Available from NTIS, PC AO9/MF A014 - 
OSTI; GPO Dep. 

To provide an overall perspective and some understanding of 
what is involved in the shock-wave process, we first develop the 
basic conservation equations and some hydrodynamic flow proper- 
ties that affect the experimental measurements. These are almost 
entirely restricted to one-dimensional plane flow, which is quite ap- 
propriate because almost all EOS data are obtained in a similar 
situation. The bulk of the thermodynamics needed for calculations 
to supplement the EOS data, or to calculate other thermodynamic 
quantities, such as the specific heat, when additional data are ob- 
tained, is presented next. Phase changes and elastic-plastic flow 
are then considered. A limited set of experimental techniques is 
given next, with one or two examples of typical records or results. 
These types of experiments are of primary importance in under- 
standing the state of matter at high pressure. Because of a certain 
unique property of the shock-wave EOS of solids, a short section 
is devoted to the consequences of its properties followed by brief 
summaries of the results of many experiments. Finally, we con- 
sider the shock-wave EOS of the earth undoubtedly the largest 
shock-wave recovery laboratory we have, which after a lot of study 
by seismologists, has revealed quite a bit about itself. On the basis 
of that work and some results presented here, an EOS for the 
earth is derived. 86 refs., 90 figs. 


39327 (LBL-28545) Distribution of metal and adsorbed 
guest species in zeolites. Chmelka, B.F. Lawrence Berkeley 
Lab., CA (USA). Dec 1989. 306p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. Order Number 
DE90013871. Available from NTIS, PC A15/MF A01; OSTI; INIS; 
GPO Dep. 

Because of their high internal surface areas and molecular-size 
cavity dimensions, zeolites are used widely as catalysts, shape- 
selective supports, or adsorbents in a variety of important chemical 
processes. For metal-catalyzed reactions, active metal species 
must be dispersed to sites within the zeolite pores that are acces- 
sible to diffusing reactant molecules. The distribution of the metal, 
together with transport and adsorption of reactant molecules in ze- 
olite powders, are crucial to ultimate catalyst performance. The 
nature of the metal or adsorbed guest distribution is known, how- 
ever, to be dramatically dependent upon preparatory conditions. 
Our objective is to understand, at the molecular level, how 
preparatory treatments influence the distribution of guest species in 
zeolites, in order that macroscopic adsorption and reaction proper- 
ties of these materials may be better understood. The sensitivity of 
xenon to its adsorption environment makes '*°Xe NMR spec- 
troscopy an important diagnostic probe of metal clustering and 
adsorbate distribution processes in zeolites. The utility of '*°Xe 
NMR depends on the mobility of the xenon atoms within the 
zeolite-guest system, together with the length scale of the sample 
heterogeneity being studied. In large pore zeolites containing dis- 
persed guest species, such as Pt-NaY, '*°Xe NMR is insensitive 
to fine structural details at room temperature. 


39328 


(N-90-17834) Low cost tooling material and process 
for graphite and Keviar composites. Final report. Childs, W.|. 
Quantum Composites, Inc., Midland, MI (USA). Jun 1987. 42p. 


(NASA-CR-179427 ;NAS—1 .26:179427;H-1407). 
NTIS, PC A03/MF A01. 

An Extruded Sheet Tooling Compound (ESTC) was developed 
for use in quickly building low cost molds for fabricating compos- 
ites. The ESTC is a very highly mineral-filled resin system formed 
into a 6 mm thick sheet. The sheet is laid on the pattern, vacuum 
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(bag) is applied to remove air from the pattern surface, and the as- 
sembly is heat cured. The formed ESTC is then backed and/or 
framed and ready for use. The cured ESTC exhibits low coefficient 
of thermal expansion and maintains strength at temperatures of 
180 to 200 C. Tools were made and used successfully for: Com- 
pression molding of high strength epoxy sheet molding compound, 
stamping of aluminum, resin transfer molding of polyester, and liq- 
uid resin molding of polyester. Several variations of ESTC can be 
made for specific requirements. Higher thermal conductivity can be 
achieved by using an aluminum particle filler. Room temperature 
gel is possible to allow use of foam patterns. 


39329 (N-90-19301) Fluorinated graphite fibers as a new 
engineering material: Promises and challenges. Hung, 
Chingchen; Long, M. National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center. 1989. 23p. 
(NASA-TM-102511;E-5313;NAS—1.15:10251 1;CONF-890627—: 19. 
biennial conference on carbon, University Park, PA (USA), 25-30 
Jun 1989). Available from NTIS, PC A03/MF A01. 

Pitch based graphitized carbon fibers with electrical resistivity of 
300 micro-Ohm/cm were brominated and partially debrorminated to 
18 percent bromine at room temperature, and then fluorinated at 
300 to 450 C, either continuously or intermittently for several cy- 
cles. In addition, on fluorine and titanium fluoride intercalated fiber 
sample was fluorinated at 270 C from the same fiber source. The 
mass and conductivity of the brominated-debrominated then fluori- 
nated fibers (with fluorine-to-carbon atom ratio of 0.54 or higher) 
stabilized at room temperature air in a few days. However, at 200 
C, these values decreased rapidly and then more slowly, 
throughout a 2-week test period. The electrically insulative or semi- 
conductive fibers were found to be compatible with epoxy and have 
the fluorine-to-carbon atom ratio of 0.65 to 0.68, thermal conductiv- 
ity of 5 to 24 W/m-K, electrical resistivity of 10(exp 4) to 10(exp 11) 
Ohm/cm, tensile strength of 70 to 150 ksi, Young’s modulus >f 20 
to 30 msi, and CTE (coefficient of thermal expansion) values of 7 
ppm/deg C. Data of these physical property values are preliminary. 
However, it is concluded that these physical properties can be 
tailor-made. They depend largely on the fluorine content of the final 
products and the intercalant in the fibers before fluorination, and, to 
a smaller extent, on the fluorination temperature histogram. 


39330 (N-90-19302) Heat treatment study of the SIC/Ti-15- 
3 composite system. Final report. Lerch, B.A.; Gabb, T.P.; 
Mackay, R.A. National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center. Jan 1990. 3ip. 
(NASA-TP-2970;E-4985;NAS—1 .60:2970). Available from NTIS, 
PC A03/MF A01. 

The oxidation and aging behaviors of a continuous fiber SiC/Ti- 
15V-3Cr-3Sn-3Al composite (SiC/Ti-15-3) were investigated. The 
aging characteristic of the composite were compared with those of 
the unreinforced Ti-15-3 matrix material, which was processed in 
the same manner as the composite. Various age hardened condi- 
tions of both the unreinforced matrix and the composite were 
evaluated by using optical microscopy, hardness measurements, 
and room temperature tensile tests (unreinforced matrix only). The 
Ti-15-3 material formed a thick surface oxide at temperature at or 
above 550 C when heat treated in air. The in situ composite matrix 
was softer than the unreinforced matrix for equivalent aging condi- 


* tions. Both materials hardened to a maximum, then softened 


during overaging. The temperature at which peak aging occurred 
was approx. 450 C for both the in situ composite matrix and the 
unreinforced matrix. The room temperature elastic modulus and ul- 
timate tensile strength of the unreinforced matrix varied as a 
function of aging treatment and paralleled the hardness behavior. 
The modulus and tensile strength showed little response to aging 
up to temperatures of 300 C; however, these properties increased 
after aging at 550 C. Aging at temperatures above 550 C resulted 
in a decrease in the modulus and tensile strength. The failure 
strain was a function of the precipitation state and of the amount of 
oxidation resulting from the heat treatment. Aging in air at the 
higher temperatures (greater than 550 C) caused the formation of 
a thick oxide layer and reduced the ductility. Aging in vacuum at 
these temperatures resulted in significantly higher ductilities. Long 
term exposures at 700 C caused the formation of a large grain 
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boundary alpha-phase which reduced the ductility, even though the 
specimens were heat treated in vacuum. 


39331 (N-90-19310) Thermo-oxidative stability studies of 
PMR-15 polymer matrix composites reinforced with various 
fibers. Bowles, K.J. National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center. 1990. 16p. 
(NASA-TM—102439;E-5208;NAS—1 .15:102439;CONF-900439-: 35. 
international symposium and exhibition of the Society for the 
Advancement of Material and Process Engineers: advanced mate- 
rials: the challenge for the next decade, Anaheim, CA (USA), 2-5 
Apr 199 Available from NTIS, PC A03/MF A01. 

An experimental study was conducted to measure the thermo- 
oxidative stability of PMR-15 polymer matrix composites reinforced 
with various fibers and to observe differences in the way they de- 
grade in air. The fibers that were studied included graphite and the 
thermally stable Nicalon and Nextel ceramic fibers. Weight loss 
rates for the different composites were assessed as a function of 
mechanical properties, specimen geometry, fiber sizing, and inter- 
facial bond strength. Differences were observed in rates of weight 
loss, matrix cracking, geometry dependency, and fiber-sizing ef- 
fects. It was shown that Celion 6000 fiber-reinforced composites do 
not exhibit a straight-line Arrhenius relationship at temperatures 
above 316 C. 


39332 (NAL-TM-612) Study on failure modes of SIC fiber 
reinforced aluminum composite materials by AE method. So- 
fue, Yasushi; Ogawa, Akinori. National Aerospace Lab., Chofu, 
Tokyo (Japan). Aug 1989. 16p. (In Japanese). Order Number 
DE90505518. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The failures of SiC fiber reinforced aluminum composite 
materials were tested with four types of specimens, and AE char- 
acteristics in different failure modes were discussed examining 
such AE generation behavior as numbers, locations and amplitude 
distributions in a range from lower load to breaking load. Fracture 
conditions were also observed by a scanning electron microscope 
to examine the relation between fractures and AE characteristics. 
As a result, in the unidirectionally reinforced specimen, fiber break- 
age, delamination and matrix damage were developed over a wide 
range, and in the 0/90 ° laminated specimen, delamination and 
matrix damage were developed in the mid section of 90 ° fiber lay- 
ers and the same failures as the unidirectional one in 0 ° fiber 
layers. In the + 45 ° laminated specimen, large elongation was 
developed due to the slip between fibers and matrix, and in the 
specimen with grooves on both sides, delamination was developed 
The breaking stresses of the specimens were 1544, 656, 192, 
47MPa, respectively. 3 refs., 23 figs., 1 tab. 


39333 (NAL-TR-1029T) Probabilistic approach to the certi- 
fication for fatigue durability of composite structures. 
Shimokawa, Toshiyuki. National Aerospace Lab., Chofu, Tokyo 
(Japan). Jun 1989. 16p. Order Number DE90505521. Available 
from NTIS (US Sales Only), PC AO3/MF A01. 

Probabilistic approach to the certification for the fatigue durability 
of composite structures was systematically discussed, and the 
approach, the combination of scatter factors of a fatigue life and fa- 
tigue strength was used, was proposed, as well as equations to 
express the mutual relationship between the scatter factors and the 
combination of both factors. Moreover, calculation examples of the 
scatter factors were also given on the basis of the scatter parame- 
ters of the fatigue life and strength obtained from the test results of 
carborvepoxy laminate specimens. Because of a small amount of 
specimens, the test results were used to estimate only central ten- 
dencies of the fatigue life, and a log-normal and two-parameter 
Weibull distribution were used for the life. Those of the strength 
were also determined under the same assumpton. As the scatter 
factors were compared on the basis of the scatter parameters de- 
rived from three matching methods, those were strongly dependent 
on the selection of the matching methods. 15 refs., 12 figs., 2 tabs. 


39334 (NAL-TR-1030) Study on failure modes of boron 
fiber reinforced aluminum composite materials by AE method. 
part 2.: Power spectrum analysis of AE waves. Sofue, Yasushi; 
Ogawa, Akinori. National Aerospace Lab., Chofu, Tokyo (Japan). 


160 ERA Vol. 15, No. 17 


Jun 1989. 13p. (In Japanese). Order Number DE90505522. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

The failure modes of boron fiber reinforced aluminum composite 
materials were examined by the power spectrum analysis of AE 
waves. 6061 aluminum alloy was used as a matrix, and four types 
of specimens such as a unidirectionally fiber reinforced composite 
materiai were prepared for tensile tests. In boron fiber breakage, 
power spectra indicated high peaks in the low frequency range 
from 100 to 200kHz, and in fiber breakage of composite materials, 
AE waves continued occasionally for 3.84ms or more due to the 
friction between a matrix and fibers. In 6061 aluminum alloy, AE 
waves were different between tensile and shear fracture, showing 
a short damping time in tensile fracture and a long time in shear, 
independently of small amplitudes in both fractures. The power 
spectra of the alloy indicated high peaks in the high frequency 
range from 400 to 900kHz, and AE waves continued for only 64mi- 
crosec or less extremely short compared with those in fiber 
breakage. 5 jefs., 21 figs. 


39335 (PB-90-867003/XAB) Boller and steam generator 
corrosion: Fossil-fuel power plants. March 1977-December 
1989 (A Bibliography from the NTIS data base). Report for 
March 1977-December 1989. National Technical Information Ser- 
vice, Springfield, VA (USA). May 1990. 63p. Available from 
NTISPC NO1/MF NO1. 

This bibliography contains citations concerning corrosion effects, 
mechanisms, detection, and inhibition in fossil fuel fired boilers. 
Fluidized bed combustors and coal gasification are included in the 
applications. Hot corrosion, thermal mechanical degradation, and 
intergranular oxidation corrosion studies performed on the water 
side and hot gas side of heat exchanger tubes and support struc- 
tures are presented. Coatings and treatment of material to inhibit 
corrosion are discussed. Corrosion affecting nuclear powered 
steam generators is examined in a separate bibliography. (Con- 
tains 88 citations fully indexed and including a title list.) 


39336 (PB-90-867094/XAB) Boller and steam generator 
corrosion: Nuclear power plants. April 1974-March 1990 (A 
Bibliography from the NTIS data base). Report for April 1974- 
March 1990. National Technical Information Service, Springfield, 
VA (USA). May 1990. 63p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning corrosion effects, 
mechanisms, detection, and inhibition in nuclear powered steam 
generators. Pitting, stress corrosion cracking, and crevice corrosion 
studies performed on the water side and hot gas side of the heat 
exchanger tubes and support structures are presented. Water 
treatment, corrosion monitoring, chemical cleaning, and descaling 
methods are considered. Fossil fuel fired boilers are examined in a 
separate bibliography. (Contains 109 citations fully indexed and in- 
cluding a title list.) 


39337 (SAND-86-0558) Preliminary laboratory testing of 
selected cementitious materia! tor the Yucca Mountain Project 
repository sealing program: Yucca Mountain Project. Licastro, 
P.H. (Pennsylvania State Univ., University Park, PA (USA). Materi- 
als Research Lab.); Roy, D.M.; Fernandez, J.A. Sandia National 
Labs., Albuquerque, NM (USA). May 1990. 102p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC04- 
76DP00789. Order Number DE90013554. Available from NTIS, PC 
AO5/MF A01; OSTI; INIS; GPO Dep. 

This report presents the results from laboratory tests on cementi- 
tious materials in support of the Yucca Mountain Project repository 
sealing program. The first part of this study included the short-term 
determination of physical and mechanical properties of eight mix- 
tures. From this study, two expansive mixes — one grout and one 
mortar — were selected for more extensive study, which included 
mechanical properties over an extended period of time as well as 
interface permeability and bond strength measurements. As a fur- 
ther extension of this study, an additional mix was formulated to 
reduce the sulfate content with objective of lessening the potential 
of sulfate reacting as a complexing agent. Short-term mechanical 
properties of this mix were also determied. Data reflecting the 
physical and mechanical properties of the above cementitious 
mixtures indicate that potentially suitable cementitious sealing ma- 
terials can be developed for use in a repository located in an 





unsaturated tuff environment. However, additional laboratory test- 
ing will be required to more completely understand the basic 
properties of potentially suitable cementitious mixtures in an unsat- 
urated tuff environment. Also, the suitability of each lab test should 
be evaluated to determine if reliable material property values can 
be obtained from the test. 21 refs., 16 figs., 27 tabs. 


39338 (SAND-90-0826C) Quantitative confirmation of 
diffusion-limited oxidation theories. Gillen, K.T.; Clough, R.L. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-900802-3: 200. American Chemical Society 
national meeting, Washington, DC (USA), 26-31 Aug 1990). Order 
Number DE90012997. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

- Diffusion-limited (heterogeneous) oxidation effects are often im- 
portant for studies of polymer degradation. Such effects are 
common in polymers subjected to ionizing radiation at relatively 
high dose rate. To better understand the underlying oxidation pro- 
tesses and to aid in the planning of accelerated aging studies, it 
would be desirable to be able to monitor and quantitatively under- 
stand these effects. In this paper, we briefly review a theoretical 
diffusion approach which derives model profiles for oxygen sur- 
rounded sheets of material by combining oxygen permeation rates 
with kinetically based oxygen consumption expressions. The theory 
leads to a simple governing expression involving the oxygen 
consumption and permeation rates together with two model param- 
eters a and £. To test the theory, gamma-initiated oxidation of a 
sheet of commercially formulated EPDM rubber was performed un- 
der conditions which led to diffusion-limited oxidation. Profile 
shapes from the theoretical treatments are shown to accurately fit 
experimentally derived oxidation profiles. In addition, direct mea- 
surements on the same EPDM material of the oxygen consumption 
and permeation rates, together with values of a and 6 derived 
from the fitting procedure, allow us to quantitatively confirm for the 
first time the governing theoretical relationship. 17 refs., 3 figs. 


39339 (SAND-—90-1534C) Soft x-ray resist characterization: 
Studies with a laser plasma x-ray source. Kubiak, G.D. (Sandia 
National Labs., Livermore, CA (USA)); Outka, D.A.; Zeigler, J.M. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-900312—1: Symposium on microlithography, 
San Jose, CA (USA), 4-9 Mar 1990). Order Number DE90013493. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Little work has been performed to characterize the exposure 
sensitivity, contrast, and tone of candidate resists for photon ener- 
gies between 100-300 eV, the range in which projection soft x-ray 
lithography will be developed. We report here the characterization 
of near-edge x-ray absorption fine structure (NEXAFS) spectra, 
exposure sensitivity, contrast, and post-exposure processing of se- 
lected polysilane resists at photon energies close to the Si Lo3 
absorption edge (100 eV). We find absorption resonance features 
in the NEXAFS spectra which we assign to excitation into Si-Si 
and Si-C o* orbitals. Using monochromatized XUV exposures on 
the Si-Si o* resonance at 105 eV, followed by solvent dissolution 
development, we have measured the exposure sensitivity curves of 
these resists. We find sensitivities in the range of 600-3000 mJ/ 
cm? and contrasts in the range from 0.5—1.4, depending on the 
polysilane side chain. We have also performed exposure sensitivity 
measurements at 92 eV, below the edge. Sensitivity decreases 
slightly compared to 105 eV exposures and the saturation depth 
and contrast both increase, as expected. We find also that 
exposing resist films to oxygen after XUV exposure, but before de- 
velopment increases the sensitivity markedly. 7 figs. 


39340 (SAND-90-1620C) One-dimensional c-conjugated 
polysilylenes, sclence and technology. Zeigler, J.M. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 30p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9005231—1: Symposium on electroresponsive polymeric 
materials, Midland, MI (USA), 10 May 1990). Order Number 
DE90012902. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This paper will focus on the electronic and photochemical prop- 
erties of polysilylenes, with particular emphasis on the many 
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resemblances in the electronic properties of polysilylenes to those 
of the familiar x-conjugated polymers. In this context, the term “c- 
conjugation” will appear in this paper, as it is almost universally 
prevalent in the field. However, the use of this term should only be 
interpreted to suggest a correspondence in the electronic properties 
with those of x-conjugated materials. No direct correspondence in 
electronic interactions at the atomic level is implied. In fact, the the- 
oretical underpinnings of the mechanism of electron delocalization 
in o-bonded systems remain incomplete, at best. The systematic 
name “polysilylene” will be used in place of the equivalent and 
widely used term “polysilane.” In this context, these terms are in- 
tended to refer to polydiorganosilylenes, i.e. silicon backbones 
having substituents other than hydrogen. Moreover, since, with the 
exception of the commercial use of the intractable polydimethy/sily- 
lene as a precursor to 6-Sic fibers, the overwhelming majority of 
the interest in the field is in soluble polysilylenes, the discussion 
here will be of that greatly predominant group of the materials 
which are fully tractable and processible. 75 refs., 4 figs., 2 tabs. 


39341 (SAND-90-1633) Characterization and development 
report for the 375492: A Schottky barrier diode die. Holck, D.K. 
Sandia National Labs., Albuquerque, NM (USA). 5 Jun 1990. 49p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90013604. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report documents the development and testing of the 
375492, a Schottky barrier diode die, similar to the Hewilett- 
Packard 5082-0094. 18 figs., 4 tabs. 


39342 (SAND-90-1769C) Insulations for metallic glasses in 
pulse power systems. Smith, C.H. (Allied-Signal, Inc., Morristown, 
NJ (USA)); Turman, B.N.; Harjes, H.C. Sandia National Labs., Al- 
buquerque, NM (USA). [1990]. 7p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
9006176-3: 19. power modulator symposium, San Diego, CA 
(USA), Jun 1990). Order Number DE90012757. Available from 
NTIS, PC A02/MF A01 - OSTI. 

Insulations are used in metallic glass ribbon cores in pulse power 
applications to prevent interlaminar eddy currents due to voltages 
induced between adjacent laminations. These interlaminar eddy 
currents can greatly increase the losses in cores, and, thereby, de- 
crease the pulse permeability at high magnetization rates. This 
paper reports results of experiments with various insulation materi- 
als and both low and high induced anisotropy energy iron-base 
metallic glass ribbons. Co-wound insulation films as well as confor- 
mal insulations were investigated. Magnetic properties and voltage 
hold-off strengths are reported. 11 refs., 11 figs., 5 tabs. 


39343 (UCID-21754) Capabilities for measuring physical 
and chemical properties of rocks at high pressure. Durham, 
W.B. (comp.). Lawrence Livermore National Lab., CA (USA). Jan 
1990. 51p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90013515. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The Experimental Geophysics Group of the Earth Sciences De- 
partment at Lawrence Livermore National Laboratory (LLNL) has 
experimental equipment that measures a variety of physical proper- 
ties and phase equilibria and kinetics on rocks and minerals at 
extreme pressures (to 500 GPa) and temperatures (from 10 to 2800 
K). These experimental capabilities are described in this report in 
terms of published results, photographs, and schematic diagrams. 


39344 (Y/DA-7776-Rev.) Carbon foam preparation and 
properties: Revised. Campbell, V.B.; Ardary, Z.L. Oak Ridge Y- 
12 Plant, TN (USA). 15 Mar 1979. 97p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC05-840S21400. Order Num- 
ber DE90013706. Available from NTIS, PC AO5/MF A01 - OSTI; 
GPO Dep. 

Carbon foam was developed at the Y-12 Plant for 
high-temperature insulation applications requiring a high strength- 
to-weight ratio. The giassy carbon foam, having a cellular structure 
similar to urethane foam, provides structural support and insulation 
in densities of 0.04 gm/cc to 0.70 gm/ce with corresponding com- 
pressive strengths of 110 to 12000 psi and nonoxidizing 
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temperature capabilities to 3000°C. Material formulations and fabri- 
cation techniques have been developed. Property characterizations 
for a number of densities have been compiled. 47 figs. 


39345 Electron cyclotron resonance deposition of a-Si:H 
and a-C:H films. Shing, Y.H.; Yang, C.L.; Allevato, C.E.; Pool, 
F.S. pp. 63-68 of Amorphous silicon technology - 1989. Materials 
Research Society, Pittsburgh, PA (US) (1989). 

Amorphous silicon (a-Si:H) and amorphous carbon (a-C:H) films 
have been deposited by electron cyclotron resonance (ECR) mi- 
crowave plasma enhanced CVD. A high deposition rate of 25 A/ 
sec and a light-to-dark conductivity ratio of 500,000 for a-Si:H films 
have been achieved by the ECR process using a pure silane 
plasma. ECR microwave plasmas have been analyzed by in situ 
optical emission spectroscopy (OES) and have shown a strong H- 
asterisk emission at 434 nm indicating higher chemical reactivity 
than RF plasmas. The linear correlation between the film deposi- 
tion rate and the SiH-asterisk emission intensity of ECR silane 
plasma suggests that SiH-asterisk species are related to the neu- 
tral radicals which are responsible for the a-Si:H film deposition. 
Hard and soft a-C:H films have been deposited by ECR with and 
without RF bias power, respectively. The RF bias to the substrate 
is found to play a critical role in determining the film structure and 
the carbon bonding configuration of ECR deposited a-C:H films. 
Raman spectra of these films indicate that ECR deposition condi- 
tions can be optimized to produce diamond films. 7 refs. 


39346 Elastic softening in nanocrystalline silicon. Phillpot, 
S.R. (Argonne National Lab., IL (USA)); Wolf, D.; Lutsko, J.F. pp. 
33-38 of Interfaces between polymers, metals, and ceramics: Vol- 
ume 153. DeKoven, B.M.; Gellman, A.J.; Rosenberg, R. Materials 
Research Society, Pittsburgh, PA (USA) (1989). DOE Contract W- 
31-109-ENG-38. (CONF-890426—: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

It is pointed out that some of the generic physical properties of a 
nanocrystalline material are similar to those of a grain-boundary 
superlattice. The structure and elastic properties of a superlattice of 
twist boundaries on the (110) plane of silicon are calculated as a 
function of modulation wavelength using a three-body potential. All 
elastic moduli are found to be softened. This softening is attributed 
to the relatively small amount of structural disorder at the inter- 
faces. 


39347 Comparison of Pd/InP and Pd/GaAs thin film systems 
for device metallization. Caron-Popowich, R. (Materials and 
Chemical Sciences Div., Lawrence Berkeley Lab., Berkeley, CA 
(US)); Washburn, J.; Sands, T.; Marshall, E.D. pp. 53-58 of Chem- 
istry and defects in semiconductor heterostructures: Volume 148. 
Kawabe, M.; Sands, T.D.; Weber, E.R.; Williams, R.S. Materials 
Research Society, Pittsburgh, PA (USA) (1989). (CONF-890426—: 
Spring meeting of the Materials Research Society, San Diego, CA 
(USA), 24-28 Apr 1989). 

Results of the interaction of 40-nm Pd films on chemically 
cleaned InP substrates at temperatures from 175 to 650°C are re- 
ported. Comparisons are made with previous results from studies 
of Pd thin films on GaAs. For both systems, the reaction began 
upon deposition of the metal. Ternary phases were found after an- 
nealing at temperatures up to 250°C. At 450°C and higher, the 
Pdin or PdGa phase was dominant. Possibilities for making ohmic 
contacts based on these systems are discussed. 


39348 Phase formation in the Pt/InP thin film system. Olson, 
D.A. (Materials and Chemical Sciences Div., Lawrence Berkeley 
Lab., Berkeley, CA (US)); Yu, K.M.; Washburn, J. pp. 47-52 of 
Chemistry and defects in semiconductor heterostructures: Volume 
148. Kawabe, M.; Sands, T.D.; Weber, E.R.; Williams, R.S. Materi- 
als Research Society, Pittsburgh, PA (USA) (1989). DOE Contract 
AC03-76SF00098. (CONF-890426—: Spring meeting of the Materi- 
als Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

InP substrates with 40 nm metal films of Pt have been encapsu- 
lated in SiOz, and isochronally annealed up to 600°C in flowing 
forming gas. The composition and morphology of the phases that 
formed were studied using X-ray diffraction, Rutherford Backscat- 
tering, and transmission electron microscopy. Results show that 
the Pt/InP system begins interacting at 300°C. TEM analysis of the 
350°C anneal shows unreacted Pt and additional polycrystalline 
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phases, with no observed orientation relationship with the sub- 
strate. The Pt layer has been completely consumed by 400°C, with 
a uniform reacted layer indicated by RBS. At high temperatures the 
reaction products are Pting and PtP. 


39349 Thermal stability of amorphous Ni-Nb thin flims for 
use as diffusion barriers. Farrens, S.N. (Wisconsin Univ., Madi- 
son, WI (USA)); Perepezko, J.H.; Doyle, B.L.; Lee, S.R. pp. 47-50 
of Electronic packaging materials science Ill: Volume 108. Jacco- 
dine, R.; Jackson, K.A.; Sundahl, R.C. Materials Research Society, 
Pittsburgh, PA (USA) (1988). DOE Contract AC04-76DP00789 
;FG02-84ER45069. (CONF-8711227-—: Electronic packaging mate- 
rials science Ill symposium, Boston, MA (USA), 30 Nov - 4 dec 
1987). 

The interdiffusion and crystallization reactions between amor- 
phous Ni-Nb alloy films and Si substrates and several overlayer 
metals have been monitored by x-ray diffraction and high resolution 
Rutherford backscattering spectroscopy. Free standing amorphous 
thin films of Ni-Nb alloys crystallize in one hour at temperatures 
between 600-625°C and show little dependence of the crystalliza- 
tion temperature, Tx, on composition over the range from 30-80 
at.% Ni. However, in films that are sputter deposited onto Si sub- 
strates T, tends to increase with increasing Nb composition. 
NigopNb4go samples without overlayers crystallize at 650-700°C. En- 
hancement of the thermal stability to 700-750°C is achieved with a 
Nb overlayer. In contrast, a Ni overlayer can reduce T, to 450°C. 
At the film/substrate interface silicide formation reactions with Ni 
from the film contribute to a destabilization of the amorphous alloy. 
The modification of T, with Ni, Nb, and other overlayers appears to 
be related to changes in the reaction kinetics associated with pen- 
etration of the overlayer into the film. 


39350 A mathematical model of the gas-phase and surface 
chemistry in GaAs MOCVD. Coltrin, M.E. (Sandia National Labs., 
Albuquerque, NM (USA)); Kee, RJ. pp. 119-124 of Ill-V het- 
erostructures for electronic/photonic devices: Volume 145. Tu, 
C.W.; Mattera, W.D.; Gossard, A.C. Materials Research Society, 
Pittsburgh, PA (USA) (1989). (CONF-890426-: Spring meeting of 
the Materials Research Society, San Diego, CA (USA), 24-28 Apr 
1989). 

This paper presents a detailed mathematical model of the cou- 
pled gas-phase chemistry, surface chemistry, and fluid mechanics 
in the MOCVD of GaAs from trimethyligallium and arsine in a 
rotating-disk reactor. The model predicts steady-state deposition 
rates as a function of susceptor temperature and partial pressure 
of the reactants. Rate constants in the model have been adjusted 
to match experimental deposition rates from the literature. 


39351 Electrical study of Metal/GaAs interfaces. Newman, N. 
(Conductus Inc., Sunnyvale, CA (US)); Spicer, W.E.; Weber, E.R.; 
Lilental-Weber, Z. pp. 117-120 of Chemistry and defects in semi- 
conductor heterostructures. Kawabe, M.; Sands, T.D.; Weber, E.R.; 
Williams, R.S. Materials Research Society, Pittsburgh, PA (USA) 
(1989). (CONF-890426-: Spring meeting of the Materials Research 
Society, San Diego, CA (USA), 24-28 Apr 1989). 

The authors have carried out a study of the electrical properties 
of Schottky barriers formed on atomically clean and contaminated 
n-type and p-type GaAs surfaces. Diodes were fabricated by in-situ 
deposition on clean GaAs (110) surfaces prepared by cleavage in 
ultrahigh vacuum and on contaminated surfaces prepared by cleav- 
age and exposure to the atmosphere. The consistent and 
reproducible barrier height determinations from the electrical mea- 
surements of unannealed and annealed diodes, when combined 
with results of transmission electron microscopy and surface sensi- 
tive studies on identically prepared samples, are found to be a 
critical test of models of Schottky barrier formation. A strong corre- 
lation between annealing induced changes in the Schottky barrier 
height and the stoichiometry of the near-interfacial GaAs is found. 


39352 Defect reactions at metal/semiconductor and semi- 
conductor/semiconductor interfaces. Walukiewicz, W. (Lawrence 
Berkeley Lab., CA (USA). Center for Advanced Materials). pp. 137- 
150 of Chemistry and defects in semiconductor heterostructures: 
Volume 148. Kawabe, M.; Sands, T.D.; Weber, E.R.; Williams, R.S. 
Materials Research Society, Pittsburgh, PA (USA) (1989). DOE 
Contract AC03-76SF00098. (CONF-890426-: Spring meeting of 





the Materials Research Society, San Diego, CA (USA), 24-28 Apr 
1989). 

An approach to the problem of native defect formation in com- 
pound semiconductors is presented. The approach is based on the 
concept of amphoteric native defects. It is shown that the defect for- 
mation energy as well as structure and properties of simple native 
defects depend on the location of the Fermi level with respect to an 
internal energy reference: the Fermi level stabilization energy. The 
known location of the stabilization energy determines the electronic 
part of the defect formation energy and allows for description of a 
variety of phenomena including the formation of defects at metal 
semiconductor interfaces, doping induced superlattice intermixing 
and limitations of free carrier concentrations in semiconductors. 


39353 Fluorinated monomolecular assemblies: Model sys- 
tems to probe chemical interactions at the polymer-metal 
interface. Chau, L.K. (Dept. of Chemistry and Ames Lab., US 
DOE, lowa State Univ., Ames, IA (US)); Porter, M.D. pp. 267-272 
of Interfaces between polymers, metals, and ceramics: Volume 
153. DeKoven, B.M.; Gellman, AJ.; Rosenberg, 9. Materials 
Research Society, Pittsburgh, PA (USA) (1989). DOE Contract W- 
7405-ENG-82. (CONF-890426—: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Monomolecular assemblies of n-perfluorocarboxylic acids 
(CR3(CF3)nhCOOH, n = 6, 7, and 8) have been adsorbed at silver 
by spontaneous adsorption from dilute alcoholic solutions. Infrared 
reflection spectroscopy indicates that the monolayers form by the 
reactive chemisorption of the carboxylic acid to a carboxylate salt. 
Ellipsometrically-determined film thicknesses increase linearly with 
an increase in the perfluorocarbon chain length. Contact angle 
measurements indicate that the packing density of the films in- 
creases with increasing chain length, resulting in an interface with 
a low surface free energy. The structure and properties of these in- 
terfaces are compared to those for monolayers of n-alkanoic acids. 
The potential utility of such assemblies to probe fundamental 
chemical and physical interactions at polymer-metal interfaces are 
also discussed. 


39354 Influence of substrate on cracking of . 
deposited thin flims due to residual stresses. Fisher, R.M. 
(Lawrence Berkeley Lab., CA (USA). Center for Advanced Materi- 
als); Duan, J.Z. pp. 299-304 of Interfaces between polymers, 
metals, and ceramics: Volume 153. DeKoven, B.M.; Gellman, A.J.; 
Rosenberg, R. Materials Research Society, Pittsburgh, PA (USA) 
(1989). DOE Contract AC03-76SF00098. (CONF-890426—: Spring 
meeting of the Materials Research Society, San Diego, CA (USA), 
24-28 Apr 1989). 

The influence of the substrate material on the column and grain 
microstructure, the residual stresses, crack patterns and delamina- 
tion of Cr films has been investigated using TEM, SEM, and X-ray 
diffraction. The inter-influence of these factors which determine the 
long term reliability of microelectronics is discussed. When interfa- 
cial adhesion is very low, as may be the case with some polymer 
substrates, cracking occurs discontinuously during film formation 
each time the stress exceeds the critical value for fracture. 


39355 Characterization of GaAs/Si/GaAs heterointertaces. 
Lilental-Weber, Z. (Lawrence Berkeley Lab., CA (USA). Center for 
Advanced Materials); Mariella, R.P. Jr. pp. 241-246 of Chemistry 
and defects in semiconductor heterostructures: Volume 148. 
Kawabe, M.; Sands, T.D.; Weber, E.R.; Williams, R.S. Materials 
Research Society, Pittsburgh, PA (USA) (1989). DOE Contract 
AC03-76SF00098. (CONF-890426—: Spring meeting of the Materi- 
als Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Transmission electron microscopy of GaAs grown on Si for 
metal-semiconductor-metal photodetectors is presented in this pa- 
per. Two kinds of samples are compared: GaAs grown on a 15 A 
Si epilayer grown on GaAs, and GaAs grown at low temperature 
on Si substrates. It is shown that the GaAs epitaxial layer grown 
on thin Si layer has reverse polarity to the substrate. Higher defect 
density is observed for GaAs grown on Si substrate. This higher 
defect density correlates with an increased device speed, but with 
reduced sensitivity. 


39356 Silicon surface passivation for heteroepitaxy by hy- 


drogen termination. Liu, X. (California Univ., Berkeley, CA (USA). 
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Dept. of Chemical Engineering); Lee, H.P.; Wang, S.; George, T.; 
Weber, E.R.; Lilental-Weber, Z. pp. 297-302 of Chemistry and de- 
fects in semiconductor heterostructures: Volume 148. Kawabe, M.; 
Sands, T.D.; Weber, E.R.; Williams, R.S. Materials Research 
Society, Pittsburgh, PA (USA) (1989). Contract AFOSR-F49620-87- 
C-0041. (CONF-890426-: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Results are reported for XPS and LEED evaluations of Si(100) 
wafers cleaned, etched, and hydrogen terminated by various low- 
temperature, wet-chemical techniques. The authors have obtained 
promising results with the JPL spin-etch technique. Their XPS 
measurements indicate about 1 x 10 —? monolayer (ML) of total 
residue. The LEED showed sharp spots in a (1 x 1 pattern. The 
authors review their experimental results and suggest an interpre- 
tation in terms of both the chemistry of silicon surfaces in contact 
with HF in a polar solvent, and the hydrodynamics of liquids on 
spinning surfaces. 


39357 The use of superlattices to block the propagation of 
dislocations In semiconductors. Blakeslee, A.E. (Solar Energy 
Research Inst., Golden, CO (USA)). pp. 217-228 of Chemistry and 
defects in semiconductor heterostructures: Volume 148. Kawabe, 
M.; Sands, T.D.; Weber, E.R.; Williams, R.S. Materials Research 
Society, Pittsburgh, PA (USA) (1989). DOE Contract AC02- 
83CH10093. (CONF-890426—: Spring meeting of the Materials 
Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

Since the discovery that GaAs/GaAsP superlattices can be 
grown with low dislocation densities, interest has developed in uti- 
lizing superlattices as dislocation filters in multilayer semiconductor 
device structures. This paper analyzes such utilization and offers 
suggestions for improved effectiveness. Factors considered include 
the strain between layers, the layer thickness, the co’ of criti- 
cal thickness, the dislocation geometry, and the influence of buffer 
layers and growth conditions. 


39358 Methods to decrease defect in GaAs/Si heteroep!- 
taxy. Lilental-Weber, Z. (Lawrence Berkeley Lab., CA (USA). 
Center for Advanced Materials). pp. 205-216 of Chemistry and de- 
fects in semiconductor heterostructures: Volume 148. Kawabe, M.; 
Sands, T.D.; Weber, E.R.; Williams, R.S. Materials Research Soci- 
ety, Pittsburgh, PA (USA) (1989). DOE Contract AC03-76SF00098. 
(CONF-890426—: Spring meeting of the Materials Research Soci- 
ety, San Diego, CA (USA), 24-28 Apr 1989). 

This paper discusses the fundamental mechanisms of proce- 
dures improving the structural quality of GaAs grown on Si. 
Patterned growth, strained layer superlattices and proper thermal 
cycling are promising approaches to achieve a high quality of 
GaAs layers grown on Si substrates. 


39359 Elastic properties of grain boundaries in copper. 
Adams, J.B. (Theoretical Div., Sandia National Lab., Livermore, CA 
(US)); Wolfer, W.G.; Foiles, S.M. pp. 369-374 of Interfaces between 
polymers, metals, and ceramics: Volume 153. DeKoven, B.M.; Gell- 
man, A.J.; Rosenberg, R. Materials Research Society, Pittsburgh, 
PA (USA) (1989). (CONF-890426—: Spring meeting of the Materi- 
als Research Society, San Diego, CA (USA), 24-28 Apr 1989). 

The elastic constants of a £5 (100) twist grain boundary are 
calculated on a monolayer-by-monolayer basis, and the elastic be- 
havior is shown to differ by up to an order of magnitude from 
bulk-like behavior. This unusual elastic behavior is found to be sim- 
ilar to that of uniaxially-strained crystals, since the grain boundaries 
themselves are regions which are strained (expanded) in one di- 
rection. 


39360 Stresses in anisotropic thin flims bonded to stiff sub- 
strates. Lambropoulos, J.C. (Rochester Univ., NY (USA). Dept. of 
Mechanical Engineering); Wan, S.M. pp. 399-403 of Electronic 
packaging materials science Ill: Volume 108. Jaccodine, R.; Jack- 
son, K.A.; Sundahl, R.C. Materials Research Society, Pittsburgh, 
PA (USA) (1988). Grant N00014-87-K-0488. (CONF-8711227-: 
Electronic packaging materials science Ill symposium, Boston, MA 
(USA), 30 Nov - 4 dec 1987). 

Numerical techniques are used to calculate the stress concentra- 
tions arising near the interface of a single-crystalline film which is 
bonded to a stiff substrate. The film has cubic elastic symmetry, 
and it is characterized by the anisotropic constants A and H which 
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show the deviation of the material from elastic isotropy. The normal 
to the film-substrate interface is taken to be along the 100, 111 or 
110 directions. The inhomogeneous stresses near the free edge 
and the uniform stresses far from the free edge are calculated, and 
the effects of cubic elastic anisotropy and of film growth direction 
are established for material parameters typical of metallic and 
semiconducting films. 


39361 Interaction of oxygen with native chemical defects in 
CulnSe, thin flims. Noufi, R. (Solar Energy Research Inst., 
Gokien, CO (USA)); Cohen, D. pp. 451-456 of Chemistry and de- 
fects in semiconductor heterostructures: Volume 148. Kawabe, M.; 
Sands, T.D.; Weber, E.R.; Williams, R.S. Materials Research Soci- 
ety, Pittsburgh, PA (USA) (1989). (CONF-890426—: Spring meeting 
of the Materials Research Society, San Diego, CA (USA), 24-28 
Apr 1989). 

The authors formulate a consistent defect chemical model of the 
effect of air/O2 anneals on CulnSez polycrystalline thin films. The 
model centers on O — induced neutralization of surface donor 
states in CulnSe2 grains. The simplest identification of these states 
is with ionized Se vacancies, due to coordinatively unsaturated In 
on grain surfaces and boundaries. 


39362 Nb contacts to GaAs: Thermal stability and phase 
formation. Schulz, K.J. (Wisconsin Univ., Madison, WI (USA). 
Dept. of Metallurgical and Mineral Engineering); Zheng, X.Y.; 
Chang, Y.A. pp. 455-460 of Electronic packaging materials science 
ill: Volume 108. Jaccodine, R.; Jackson, K.A.; Sundahi, R.C. 
Materials Research Society, Pittsburgh, PA (USA) (1988). (CONF- 
8711227-: Electronic packaging materials science Ill symposium, 
Boston, MA (USA), 30 Nov - 4 dec 1987). 

The applicability of Nb as a Schottky barrier on GaAs depends 
to a large extent on the thermal stability of the contacts. In this 
study, bulk diffusion couple and phase diagram studies in addition 
to thin film studies were completed to understand the stability of 
and the reactions at the Nb/GaAs interface. Nb thin films were de- 
posited onto GaAs substrates by de magnetron sputtering and 
were annealed in the temperature range 300 to 1000°C. Analysis 
was done using plan-TEM and XTEM. The Nb/GaAs interface was 
found to break down into a series of binary compounds above 
500°C. bulk diffusion couples annealed at 600°C were analyzed 
using an electron microprobe. The stable sequence of phases 
formed in the couple, i.e., the diffusion path, was determined and 
was used to rationalize the observed compound formation in the 
thin film contact system. 


39363 Multichip packaging technology with laser-patterned 
interconnects. Barfknecht, A.T. (Lawrence Livermore National 
Lab., Livermore, CA (US)); Tuckerman, D.B.; Kaschmitter, J.L.; 
McWilliams, B.M. pp. 663-667 of 1989 proceedings of the 39th 
electronic components conference. IEEE Service Center, Piscat- 
away, NJ (USA) (1989). DOE Contract W-7405-ENG-48. 
(CONF-8905102-: 39. electronic components conference, Hous- 
ton, TX (USA), 22-24 May 1989). 

A muktichip silicon-on-silicon packaging technology has been de- 
veloped which incorporates laser-patterned thin-film interconnects. 
This technology is particularly suited for application in high speed, 
high power, and high /O systems where its unique characteristics 
provide many advantages over more traditional methods. The 
laser-patterned thin-film interconnects allow higher VO densities 
and better electrical performance than wire bonds or TAB. The 
face-up,thin-film eutectic die attach technique used provides much 
lower thermal resistance between the substrate and the chips than 
solder bump die attach can achieve. In addition, laser-patterned 
interconnects demonstrate superior ruggedness and fatigue resis- 
tance under thermomechanical cycling and shock. This technology 
has been used to produce a 10-chip memory module, samples of 
which have been tested to relevant methods of MIL-STD 883C. 


39364 The effect of surface treatment on the electrical 
properties of metal contacts to boron-doped homoepitaxial di- 
amond film. Grot, S.A. (Pennsylvania State Univ., University Park, 
PA (USA). Dept. of Electrical Engineering); Gildenblat, G.S.; Hat- 
field, C.W.; Wronski, C.R.; Badzian, A.R.; Badzian, T.; Messier, R. 
IEEE Electron Device Letters (Institute of Electrical and Electronics 
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Engineers) (USA), 11(2): 100 (Feb 1990). Contract NO0014-86-K- 
0443 


Both doped and undoped homoepitaxial diamond films were 
fabricated using microwave plasma-enhanced chemical vapor de- 
position (CVD). The conductivity of the diamond film is strongly 
affected by the surface treatment. In particular, exposure of film 
surface to a hydrogen plasma results in the formation of a conduc- 
tive layer which can be used to obtain linear (ohmic) /-V 
characteristics of the Au/diamond contacts, regardless of the 
doping level. The proper chemical cleaning of the boron-doped ho- 
moepitaxial diamond surface allows the fabrication of Au-gate 
Schottky diodes with excellent rectifying characteristics at tempera- 
tures of at least 400°C. 


39365 Evolution of the formation of inorganic polymers in 
the CaO-Si0O2-P,0; system using metal alkoxides. Agrawal, 
D.K. (Pennsylvania State Univ., University Park, PA (USA). Materi- 
als Research Lab.); Maslowski, A.R.; Adair, J.H. Journal of the 
American Ceramic Society (USA), 73(2): 430-434 (Feb 1990). 
Contract NSF-DMR-8812824. 

Inorganic polymers provide structural integrity to cements. The 
CaO-SiO2-P20s system has not been studied extensively, but it is 
important to both cementitious and biologicai systems. The 
hydrolytic decomposition of homogeneous mixtures of tetraethyl or- 
thosilicate and calcium isopropoxide with additions of anhydrous 
phosphoric acid in isopropyl alcohol was used to evaluate the for- 
mation of inorganic polymers. XRD, DTA, and TGA were used to 
characterize the decomposition products. The formation of inor- 
ganic polymers at room temperature and pressure was used as a 
criterion to establish cement-forminy compositions within the CaO- 
SiO2P20s5 system. 


39366 Optical properties of chemical-vapor-deposited dia- 
mond films. Bi, X.X. (Department of Physics and Astronomy, 
University of Kentucky, Lexington, KY (USA)); Eklund, P.C.; Zhang, 
J.G.; Rao, A.M.; Perry, T.A.; Beetz, C.P. Jr. Journal of Materials 
Research (USA), 5(4): 811-817 (Apr 1990). DOE Contract FG05- 
84ER45151. 

Results of room-temperature optical studies on ~10 micron thick, 
free-standing diamond films are reported. The films were grown on 
$i(100) substrates by hot filament-assisted chemical vapor deposi- 
tion (CVD) from a methane/hydrogen mixture. The as-grown, free 
surface of the films exhibited a surface roughness of scale 7~0.2 
to 5 microns, depending on the methane/hydrogen mixture, which 
introduces significant optical scattering loss for frequencies greater 
than 0.5 eV. Specular reflection and transmission spectra in the 
range 0.01-10 eV were collected. Below the threshold for 
interband adsorption near ~5 eV, the films studied behaved ap- 
proximately as thin parallel plates of refractive index 2.4, with the 
rough free surface leading to increasingly larger loss of specular 
transmissior/reflection with decreasing wavelength. Structure in the 
mid-infrared transmission spectra was observed and attributed to 
disorder-induced one-phonon absorption, intrinsic multi-phonon ab- 
sorption, and infrared active -C—-H2 stretching modes. The strength 
of the C-H band was observed to increase with increasing 
methane pressure in the growth chamber. At 5.3 eV, the onset of 
interband absorption was observed, in good agreement with the 
value of the indirect bandgap in type lla (intrinsic) diamond. 


39367 Photoemission study of the adsorption of nitric oxide 
on gallium arsenide (110) at low temperature. Bermudez, V.M. 
(Naval Research Laboratory, Washington, DC (USA)); Williams, 
R.T.; Williams, G.P. Jr.; Rowe, M.W.; Liu, H.; Wu, A.; Sadeghi, 
H.R.; Rife, J.C. Journal of Vacuum Science and Technology, A 
(Vacuum, Surfaces and Films) (USA), 8(3): 1878-1883 (May 
1990). DOE Contract AC02-76CH00016. 

Photoelectron spectroscopy with synchrotron radiation has been 
used to study changes in the region of the valence band and Ga 
and As 3d core levels of GaAs (110) resulting from exposure to ni- 
tric oxide (NO) at substrate temperatures of 40-140 K. Up to about 
60 K, NO physisorbs. Thermal and photochemical effects have 
been observed during annealing of the adsorbed layer or irradia- 
tion by the monochromatized synchrotron radiation beam. At about 
70 K, a distinct molecular species forms along with adsorbed O. 
This species, which desorbs and/or dissociates above about 90 K, 
is identified as nitrous oxide (N2O ) on the basis of comparison 





with similar data for NoO condensed on GaAs. Pre-adsorbed O in- 
hibits N2O formation, suggesting that the GaAs surface participates 
actively in the process. Above about 100 K, only O adsorption is 
observed, occurring by a mechanism different from that leading to 
O adsorption at lower temperature. 


39368 X-ray reflectivity study of SiO2 on Si. Heald, S.M. 
(Brookhaven National Laboratory, Upton, New York 11973 (USA)); 
Jayanetti, J.K.D.; Bright, A.A.; Rubloff, G.W. Journal of Vacuum 
Science and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 2046-2048 (May 1990). DOE Contract AS05-80ER10742 
;AC02-76CH00016. 

X-ray reflectivity is a powerful probe of thin film morphology. It 
can be used to nondestructively determine the interface and sur- 
face roughness, thickness, and density of the layers. This paper 
presents the application of the technique to the case of SiO. on Si. 
Experimental reflectivity results with a dynamic range of 10° have 
been obtained on a number of oxide layers prepared using pro- 
cessing conditions. The reflectivity oscillations caused by oxide 
layers could be easily observed over this entire range, and signifi- 
cant differences were observed between samples. In particular, a 
plasma enhanced chemical vapor deposition grown oxide is found 
to have an interfacial layer of lower density. 


39369 Subpicosecond cooling of photoexcited hot carriers 
studied by one-beam excite-and-probe Raman scattering. Kim, 
D. (Department of Physics, University of California, Berkeley, Cali- 
fornia 94720 (USA)); Yu, P.Y. Applied Physics Letters (USA), 
56(22): 2210-2212 (28 May 1990). DOE Contract AC03- 
76SF00098. 

A technique using a single picosecond laser beam to excite and 
probe photoexcited hot electron and hole plasma by inelastic light 
scattering is proposed. The cooling rate of the hot electrons is 
determined by varying the pulse width of the laser beam. The tech- 
nique is illustrated by measuring the subpicosecond cooling of hot 
carriers in GaAs and InGaAs. The advantages and limitations of 
the technique are discussed. 


39370 Small-angle x-ray-scattering study of ordering kinet- 
ics in a block copolymer. Harkless, C.R. (Department of Physics, 
University of Florida, Gainesville, Florida 32611 (USA)); Singh, 
M.A.; Nagler, S.E.; Stephenson, G.B.; Jordan-Sweet, J.L. Physical 
Review Letters (USA), 64(19): 2285-2288 (7 May 1990). DOE 
Contract AC02-76CH00016. 

The kinetics of microphase separation and ordering of a diblock 
copolymer onto a lattice has been studied using time-resolved high- 
resolution small-angle x-ray scattering. The measurements show 
rapid formation of spherical domains after quenching and a subse- 
quent ordering of the spheres. The results are discussed within the 
framework of simple models for nucleation and crystalli- zation. 


39371 Dynamics of weakly connected solids: Silica aero- 
gels. Schaefer, D.W. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185 (USA)); Brinker, C.J.; Richter, D.; Farago, B.; 
Frick, B. Physical Review Letters (USA), 64(19): 2316-2319 (7 
May 1990). DOE Contract AC04-76DP00789. 

Apply neutron spin-echo spectroscopy, we investigate low-energy 
vibrational excitations in a series of silica aerogels of varying con- 
nectivity. Connectivity is adjusted both by precursor solution 
chemistry and by heat treatment. Polymeric aerogels show fracton- 
like densities of states, whereas colloidal materials exhibit a peak 
in the ev regime. On sintering, the low-frequency excitations dis- 
appear. We conclude that neutron spin-echo spectroscopy provides 
a measure of the topological aspects of disordered materials. 


39372 Auger and x-ray absorption studies of solid molecu- 
lar oxygen. Chen, J. (Physics Department, Brookhaven National 
Laboratory, Upton, NY (USA)); Lin, C.L.; Qiu, S.L.; Strongin, M.; 
denBoer, M.L. Journal of Vacuum Science and Technology, A 
(Vacuum, Surfaces and Films) (USA), 8(3): 2591-2594 (May 
1990). DOE Contract AC02-76CH00016. 

We have studied the x-ray absorption spectrum (XAS) and the 
Auger electron spectrum (AES) of condensed molecular oxygen in 
the vicinity of the O 1s (K) core level. The XAS spectrum, which is 
similar to that previously reported for gas phase Oz, has sharp 
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peaks at about 530.8 and 540.3 eV, which we attribute to excita- 
tions from the 1s level into x* and o* states, respectively. We 
assign a third peak at 543.3 eV to Rydberg transitions. Compared 
with gas phase Oz, the o* and Rydberg states are shifted to higher 
energies, an effect that we attribute to solid state effects in the 
condensed layer. The AES spectra of the ionized molecule and ex- 
cited molecule are both shifted relative to the spectra of gas phase 
Oz, but by different amounts, 10 and 2 eV, respectively, which may 
be due to different final state screening effects. A tentative assign- 
ment of the features in the AES spectra is also made. 


39373 Near-critical coexistence curve and critical exponent 
of an ionic fluid. Singh, R.R. (Department of Chemistry, University 
of California, Berkeley, CA (USA)); Pitzer, K.S. Journal of Chemical 
Physics (USA), 92(11): 6775-6778 (1 Jun 1990). DOE Contract 
AC03-76SF00098. 

The coexistence curve of an ionice liquid—liquid system has been 
obtained very close to the critical point by measuring the refractive 
indices of the two phases in equilibrium. The effective exponent 6, 
remains close to the classical value of 0.5 to 0.0005 or closer to 
T-. The data are, however, not inconsistent with a limiting expo- 
nent of 0.326 provided the Wegner correction terms are very large. 
This behavior is qualitatively consistent with available theory and 
other experimental knowledge, but further theory and experiments 
are needed before quantitative comparisons can be made. 


39374 Investigation of electrodes for mercuric io- 
dide detector applications. Bao, X.J. (Department of Electrical 
and Computer Engineering, Carnegie Mellon University, Pittsburgh, 
PA (USA)); Schlesinger, T.E.; James, R.B.; Stulen, R.H.; Ortale, 
C.; van den Berg, L. Journal of Applied Physics (USA), 67(12): 
7265-7267 (15 Jun 1990). DOE Contract AC08-88NV 10617. 
Copper diffusion in mercuric iodide was studied by low- 
temperature photoluminescence (PL) spectroscopy and Auger 
electron spectroscopy. A broad radiative emission band at a wave- 
length of about 6720 A in the PL spectra was found to be related 
to Cu incorporation in the crystal. PL spectra obtained from surface 
doping experiments indicate that Cu is a rapid diffuser in Hgl2 bulk 
material. Auger electron spectroscopy performed as a function of 
depth from the crystal surface confirms the rapid bulk diffusion pro- 
cess of Cu in Hglo. Fabrication of Hgl2 nuclear detectors with Cu 
electrodes indicates that Cu is not acceptable as an electrode ma- 
terial, which is consistent with the fact that it diffuses easily into the 
bulk crystal and introduces new radiative recombination centers. 


39375 


Electron paramagnetic resonance spectroscopy of 
titanium-ion-implanted silica. Whichard, G. (Department of Mate- 
rials Science and Engineering, Vanderbilt University, Nashville, 
Tennessee 37235 (USA)); Hosono, H.; Weeks, R.A.; Zuhr, R.A.; 


Magruder, R.H. Ill. Journal of Applied Physics (USA), 67(12): 
7526-7530 (15 Jun 1990). DOE Contract AC05-840R21400. 

Silica substrates were implanted with titanium ions, in the +1 
charge state, to nominal doses of 1x10'®, 3x10"®, and 6x10" 
ions/em* at an energy of 160 keV and a current of 2.5 uA/cm?. 
The implanted ion depth profiles were measured by backscattering 
techniques. Components in the vacuum ultraviolet absorption and 
electron paramagnetic resonance (EPR) spectra are attributed to a 
fraction of the implanted titanium in the Ti+ state. The intensity of 
the Tis* EPR component has a Boltzmann temperature depen- 
dence between 490 and 5 K. The fraction of implanted titanium 
ions producing this EPR co ent ranges from 10% for doses of 
6x 10'® and 3x10" ions/em? to 38% for a dose of 1x10'® ions/ 
cm?. Based on the relative intensities of the Ti+ charge transfer 
band resolved in optical absorption measurements, the fraction of 
Ti ions in the 3+ state is larger than the fraction estimated from the 
EPR spectral component. The Ti** ions not contributing to the EPR 
spectra are assumed to be antiferromagnetically (or speromagneti- 
cally) coupled. The linewidth of the EPR component decreases 
with increasing implantation dose. The value for the exchange inte- 
gral for the paramagnetic fraction of implanted titanium ions is 
approximately (1.3+0.4) x10—® eV. The fraction of Ti®*+ ions antifer- 
romagnetically coupled increases with increasing ion concentration. 
Thus a smaller fraction of Ti**+ ions are detected by EPR as the im- 
plantation dose is increased. A greater fraction of the titanium ions 
are incorporated in the SiO, glass substrate in the Ti** state by ion 
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implantation than are introduced in the 3+ state by other tech- 
niques such as fusion, reduction of Ti**, and flame hydrolysis. 


39376 Interaction of molecular hydrogen with trapped hole 
E’ centers in irradiated and high field stressed metal/oxide/ 
silicon oxides. Lenahan, P.M. (Department of Engineering Sci- 
ence and Mechanics, The Pennsylvania State University, University 
Park, Pennsylvania 16802 (USA)); Warren, W.L.; Krick, D.T.; 
Dressendorfer, P.V.; Triplett, B.B. Journal of Applied Physics 
(USA), 67(12): 7612-7614 (15 Jun 1990). Contract 03-3999. 

We explore the effect of forming gas anneals at 110 °C on E’ 
centers in metal/oxide/semiconductor oxides subjected to gamma, 
electron, and vacuum ultraviolet irradiation, as well as high electric 
field stressing. We find that this brief low-temperature anneal sub- 
stantially reduces E’ density in all cases, clearly demonstrating that 
hydrogen reacts readily with the E’ sites. Although this work con- 
firms a recent report of the reactivity of E’ and hydrogen we fail to 
detect the reported reaction product known as the 74-G doublet. 


39377 Quantum statistics of polarized photoluminescence 
in ordered GainP,. Mascarenhas, A. (Solar Energy Research 
Institute, Golden, Colorado 80401 (USA)); Olson, J.M. Physical Re- 
view, B: Condensed Matter (USA), 41(14): 9947-9952 (15 May 
1990). DOE Contract ACG2-83CH10093. 

In a previous work [Phys. Rev. Lett. 63, 2108 (1989)] we pre- 
sented the first experimental evidence for the spontaneous 
breaking of cubic symmetry in the band structure of epitaxial films 
of GalnP2. Qualitative physical arguments were used to relate this 
effect to the spontaneous ordering of the pseudobinary alloy. We 
now present a quantitative description of the photoluminescence 
observed in ordered GainP2, using the formalism of quantum 
statistics. 


39378 Quasiparticle band offset at the (001) interface and 
band gaps in ultrathin superlattices of GaAs-AlAs heterojunc- 
tions. Zhang, S.B. (Department of Physics, University of California, 
Berkeley, Berkeley, California 94720 (USA)); Cohen, M.L.; Louie, 
S.G.; Tomanek, D.; Hybertsen, M.S. Physical Review, B: Con- 
densed Matter (USA), 41(14): 10058-10067 (15 May 1990). DOE 
Contract AC03-76SF00098. 

A newly developed first-principles quasiparticle theory is used to 
calculate the band offset at the (001) interface and band gaps in 
1x1 and 2x2 superlattices of GaAs-AlAs heterojunctions. We find 
a sizable many-body contribution to the valence-band offset which 
is dominated by the many-body corrections to bulk GaAs and AlAs 
quasiparticle energies. The resultant offset AE,=0.53+0.05 eV is in 
good agreement with the recent experimental values of 0.50-0.56 
eV. Our calculated direct band gaps for ultrathin superlattices are 
also in good agreement with experiment. The X;.-derived state at 
point I, is however, above the I,,-derived state for both the 1x1 
and 2x2 lattices, contrary to results obtained under the virtual- 
crystal approximation (a limiting case for the Kronig-Penny model) 
and some previous local-density-approximation (corrected) calcula- 
tions. The differences are explained in terms of atomic-scale 
localizations and many-body effects. Oscillator strengths and the 
effects of disorder on the spectra are discussed. 


39379 Scanning tunneling microscopy of atoms and 
charge-density waves in 17-TaS2, 17-TaSe., and 17-VSe. Gi- 
ambattista, B. (Department of Physics, University of Virginia, 
Charlottesville, VA (USA)); Slough, C.G.; McNairy, W.W.; Coleman, 
R.V. Physical Review, B: Condensed Matter (USA), 41(14): 
10082-10103 (15 May 1990). DOE Contract FG05-84ER45072. 
The surface atomic structure and the charge-density-wave 
(CDW) structure in the 17 phase of TaSe,, TaS., and VSe. have 
been studied at 4.2, 77, and 300 K. The response of the scanning 
tunneling microscope (STM) to the CDW superlattice in 1 7-TaSe2 
and 17-TaS2 is extremely strong, while in 17-VSe2 the CDW gen- 
erates a much weaker response. In 17-TaSe2 and 17-TaS» at 4.2 
and 77 K the STM scans show a ,/13 a)x ,/13 ap pattern charac- 
teristic of a triple-q commensurate CDW structure. The atomic 
lattice and CDW superlattice are simultaneously resolved, but the 
atomic modulation represents a small fraction of the total STM de- 
flection leading to a substantial variation in the atomic resolution. 
At 300 K we continue to observe a commensurate ,/13 apx ,/13 
@) CDW pattern in 17-TaSe2 while 17-TaS. shows a modulated 
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two-dimensional structure due to the incommensurate CDW wave- 
length characteristic of the nearly commensurate phase. 


39380 Interpretation of features in the surface-phonon 
dispersion curves of KBr(001) and RbBr(001). Safron, S.A. (De- 
partment of Chemistry, Florida State University, Tallahassee, 
Florida 32306-3006 (USA)); Chern, G.; Brug, W.P.; Skofronick, 
J.G.; Benedek, G. Physical Review, B: Condensed Matter (USA), 
41(14): 10146-10150 (15 May 1990). DOE Contract FGO05- 
85ER45208. 

The crossing surface mode and an anomaly in the optical 
surface-phonon dispersion recently observed in KBr(001) by means 
of helium scattering are analyzed and interpreted on the basis of a 
Green's-function calculation of KBr(001) surface dynamics. The na- 
ture and origin of crossing modes in isobaric crystals like RbBr and 
nonisobaric crystals like KBr are reexamined in light of a general 
mechanism based on LA-LO hybridization in the (100) direction. 
Their dispersion is then accounted for in terms of zone-boundary 
bands, specifically TA2. LA-LO hybridization is also invoked to ex- 
plain the anomaly observed in the optical surface mode. 


39381 Electronic properties of the donor states under two- 
dimensional-conductor and quantum-wire configurations in 
heavily and orderly doped (GaAs)-(AIAs). Fong, C.Y. (Depart- 
ment of Physics, University of California, Davis, CA (USA)); Yang, 
L.H.; Nelson, J.S.; Esaki, L. Physical Review, B: Condensed Matter 
(USA), 41(15): 10667-10673 (15 May 1990). 

Using the self-consistent pseudopotential method, we have stud- 
ied the conducting properties of Si donor states in heavily and 
orderly doped (GaAs)2-(AlAs)2 superlattices. The Si donor states 
are arranged to simulate a two-dimensional-conductor and a one- 
dimensional quantum-wire structure. We have found that the Si 
donor states can form one- and two-dimensional conducting chan- 
nels even in these very-thin-layered superlattices. By analyzing the 
charge density of the donor states we have also found that the 
width of the conducting channel is about five atomic layers. In the 
one-dimensional configuration, the effects of the reduction in di- 
mensionality on the energies and the charge distributions of the 
donor states are presented. The current density is also calculated 
to show the channeling properties. 


39382 Structural properties and electronic structure of low- 
compressibility materials: 6-Si,N, and hypothetical 6-C3N,. 
Liu, A.Y. (Department of Physics, University of California, Berkeley, 
CA (USA)); Cohen, M.L. Physical Review, B: Condensed Matter 
(USA), 41(15): 10727-10734 (15 May 1990). DOE Contract AC03- 
76SF00098. 

We present a first-principles pseudopotential study of the struc- 
tural and electronic properties of 6-SigN4 and the hypothetical 
compound 6-C3N,4. 6-C3N4, which is C3N,4 in the B-SigN,g 
structure, with C substituted for Si, is used as a prototype for in- 
vestigating the properties of possible covalent C-N solids. The 
calculated lattice constant, bulk modulus, and electronic band 
structure of 8-Si,N, are in good agreement with experimental re- 
sults. This gives support for the predicted properties of B-C3N,. 
The bulk modulus of 6-C3N, is found to be comparable to dia- 
mond, and its moderately large cohesive energy suggests that the 
prototype structure may be metastable. Although the crystal struc- 
ture and the valencies of the constituent atoms are similar in 
B-SigN4 and 6B-C3N,4, the electronic bonding properties in these 
two solids are found to differ. The large core size and repulsive p 
pseudopotential of the second-row element, Si, results in a more 
ionic Si-N bond compared with a covalent C-N bond. 


39383 Lattice dynamics with indirect ionic interactions. Ma- 
han, G.D. (Solid State Division, Oak Ridge National Laboratory, 
P.O. Box 2008, Oak Ridge, TN (USA)); Mostoller, M. Physical Re- 
view, B: Condensed Matter (USA), 41(15): 10824-10829 (15 May 
1990). DOE Contract AC05-840R21400. 

Lattice dynamics are calculated for KCI, KBr, RbCl, and AgBr. 
The following short-range forces are included: first-neighbor direct, 
deformation dipole, and indirect ionic interactions. The indirect ionic 
interactions are a model of three-body forces. A least-squares fit of 
the theory to the experimental results provides numerical values for 
the three-body forces. They are quite large for the Ag* ion. 
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39384 (CRN-CPR-89-09) Development of a PIXE (Particle 
Induced X-ray Emission) analysis device using an extracted 
proton beam. Saidi, A. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucieaires. 1989. 8ip. (In French). Order Number 
DE90596170. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

The experimental device described allows the extention of the 
PIXE (Particle Induced X-ray Emission) method to the analysis, by 
means of proton beams, of solid or liquid samples, which can not 
be analyzed under vacuum conditions. The homogeneity of the 
surfaces to be analysed and elements (in the atmosphere) which 
absorb X-rays must be taken into account. Liquid samples do not 
need special care. The results show that: at high energies, the ex- 
tracted beam sensibility is of the same order of magnitude as 
those obtained under vacuum; at low energies, the performance 
under vacuum conditions is better. The particles energy losses, at 
the exit membrane and in the outer atmosphere, decrease the X- 
rays production efficiency. 


39385 (DOE/ER/13619-4) Resonance Raman and photo- 
physical studies of polypyridine complexes of Ruthenium (il): 
Report for the period September 1 1990. Kincaid, 
J.R. Marquette Univ., Milwaukee, Wi (USA). Dept. of Chemistry. 
1990. 9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG0O2-86ER13619. Order Number DE90013219. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report provides a concise summary of the work conducted 
as part of the original proposal. In that document two major re- 
search areas were identified. The first objective, essentially fully 
achieved, involved the acquisition of sufficient vibrational spectro- 
scopic data to permit us to derive meaningful descriptions of the 
normal modes of vibration for both the ground and °MLCT excited 
states of Ru(bpy)32*. As explained in the original proposal, and as 
is summarized later in this report, such information can be used to 
obtain reasonably accurate quantitative structural data for the anion 
radical fragment of the °MLCT state. In addition, these accurate 
mode descriptions may be useful in obtaining further insight into 
the detailed mechanism of non-radiative decay. The second major 
area involves the acquisition and utilization of ground and SMLCT 
state vibrational spectra of various polypyridine and related com- 
plexes to elucidate electronic structures of the lowest lying excited 
states. Thus, this area is obviously “open-ended.” The final section 
of this report summarizes our investigations of zeolite- entrapped 
polypyridine complexes. 


39386 (IS-T-1477) Gas chromatographic determination of 
water in organic compounds and of organic compounds in 
water after steam distillations. Dix, K.D. Ames Lab., IA (USA). 
Jan 1990. 113p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-82. Order Number DE90011734. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

A gas chromatograph (GC) with a flame ionization detector (FID) 
is shown to be effective in the determination of water in organic 
compounds. Since the FID gives little response for water, a reac- 
tion is needed to convert water into a detectable species. The 
ketal, 2,2-dimethoxypropane (DMP), reacts quantitatively with water 
to yield the products methanol and acetone when an acid catalyst 
is present. Acetone is easily determined with a GC equipped with a 
capillary column and FID. A solid acid catalyst, Nafion, has been 
effective and is easily separated before sample introduction into 
the GC. 


39387 (LA-UR-90-1945) Resonance Ionization mass spec 
trometry for materials analysis and characterization. Nogar, 
N.S. (Los Alamos National Lab., NM (USA)); Estler, R.C. Los 
Alamos National Lab., NM (USA). [1990]. 10p. Sponsored by U.S. 
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DOE Management & Administration. DOE Contract W-7405-ENG- 
36. (CONF-900656-3: Meeting on optical spectroscopic 
instrumentation and techniques for the 1990s: applications in as- 
tronomy, chemistry and physics, Las Cruces, NM (USA), 4-6 Jun 
1990). Order Number DE90013187. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Resonance ionization mass spectroscopy (RIMS) is an analytical 
tool discovered in the 1970's, developed primarily in the 1980's, 
and one which will undoubtedly see continued and expanding use 
through the 1990’s. This technique combines laser ionization with 
mass spectrometric sorting and detection to yield results of unpar- 
alleled sensitivity and selectivity. We discuss the application of 
RIMS to the analysis of conventional analytical samples, as well as 
the combinations of RIMS with laser or particle beam sputtering for 
the analysis of solids and surfaces with minimal sample prepara- 
tion. 23 refs., 4 figs. 


39388 (ORNUFTR-2551) [Adsorbents in bioseparations]: 
Foreign trip report, April 17, 1987—May 1, 1987. Scott, C.D. Oak 
Ridge National Lab., TN (USA). 11 May 1987. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90013141. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The traveler presented an invited paper on dispersed-phase ad- 
sorbents for bioseparations at the Second international Conference 
on Separation Technology. Useful discussions were also held with 
Dr. J. Klein and his co-workers at the Biotechnology Research In- 
stitute in Braunschweig, FRG. An invited seminar on recent work at 
ORNL on biotechnology was also presented at Braunschweig. 


39389 (ORNL/FTR-2987) [Meetings on industrial ion ex- 
change]: Foreign trip report, July 12-26, 1988. Byers, C.H. Oak 
Ridge National Lab., TN (USA). 8 Aug 1988. 41p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. Order Number DE90012278. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The primary purpose of the trip was to present three papers on 
continuous ion exchange chromatography while in England. IEX’88 
was an international conference on the uses of ion exchange in in- 
dustries. The paper wa very well received (30 reprint requests). 
Several industrial contacts were made, some of which are strong 
candidates for technology transfer. Continuing strong areas of 
industrial interest are water purification, hydrometallurgy, and envi- 
ronmental cleanup. An exciting new area is in bioseparations. This 
conference provided several important new ideas for the applica- 
tion of our technology to bioseparations. The visit to Aston 
University allowed first hand observation of the most advanced 
continuous chromatography, aside from the one at ORNL. Several 
innovations associated with their equipment, particularly in the area 
of temperature control, are being considered for our facility. Overall 
the ORNL facility is quite advanced by comparison. The Cambridge 
visit focused on bioseparations with protein as the major topic. A 
separation has been developed which is almost ideally adapted to 
continuous chromatography. The University of Cambridge has ex- 
cellent work proceeding in this area, and valuable contacts were 
made with Dr. Howard Chase and his colleagues. 


39390 (ORNL/FTR-3094) [Topics on supercritical solu- 
tions]: Foreign trip report, October 14, 1988—October 23, 1988. 
Cochran, H.D. Oak Ridge National Lab., TN (USA). 24 Oct 1988. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90012279. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler participated in the International Symposium on Su- 
percritical Fluids and presented a paper, “Study of Fluctuations in 
Supercritical Solutions by an Integral Equation Method.” The sym- 
posium was attended by about 400 participants from 37 countries; 
representatives were present from industry, research, and govern- 
ment. Three major themes emerged from the symposium: (1) 
supercritical fluid chromatography has become an important chro- 
matographic technique, (2) supercritical fluid extraction has 
attracted only a few commercial applications to date, and (3) theo- 
retical understanding is developing on the behavior of supercritical 
solutions in terms of unusually large solvation clusters. The 
traveler's paper was widely recognized as the first quantitative, the- 
oretical prediction of cluster size in supercritical solutions; important 
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avenues for further research were discussed with other partici- 
pants. 


39391 (ORNL/FTR-3646) [Luminescence and Raman spec- 
troscopy for biological analysis]: Foreign trip report, May 30, 
1990—June 12, 1990. Vo-Dinh, Tuan. Oak Ridge National Lab., TN 
(USA). 14 Jun 1990. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90013225. Available from NTIS, PC A02/MF A0j - OSTI; GPO 
Dep. 

The traveler was invited to present a seminar on “Immunofiuores- 
cence and Raman Fiberoptic Chemical Sensors” at the Laboratory 
FOCAL of CEN-FAR, France. The traveler visited the CEN-FAR 
laboratories involved in laser-based spectroscopy and remote mon- 
itors and conducted scientific discussions with research staff at 
CEN-FAR. The traveler was also invited to present an invited lec- 
ture on “Advances in Luminescence and Raman Spectroscopy for 
Chemical and Biological Analysis” at the Laboratory of Molecular 
Photophysics and Photochemistry, University of Bordeaux, Talence, 
France. The traveler visited the laboratories involved in the devel- 
opment of luminescence techniques for the analysis of polyaromatic 
pollutants and related biomarkers. The traveler conducted discus- 
sions on potential research collaboration with scientists at the 
University of Bordeaux. The traveler was awarded a North atlantic 
Treaty Organization (NATO) Collaborative Grant to conduct joint 
research with Professor P. Viallet, head of the Laboratory of Quan- 
titative Microfluorimetry, University of Perpignan. The traveler was 
involved in experimental luminescence studies of bioindicators of 
polyaromatic pollutants (DNA adducts, metabolites). 


39392 Measurement of H and H2 population in-situ in a low- 
temperature plasma by vacuum-ultraviolet laser-absorption 
escopy. Schiacter, A.S. (Lawrence Berkeley Lab., CA 
(USA)); Young, A.T.; Stutzin, G.C.; Stearns, J.W.; Dobele, H.F.; 
Leung, K.N.; Kunkel, W.B. pp. 610-616 of Microwave and particle 
beam sources and directed energy concepts: Volume 1061. 
Brandt, H.E. Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (USA) (1989). DOE Contract AC03-76SF00098. 
(CONF-8901158—: Microwave and particle beam sources and di- 
rected energy concepts, Los Angeles, CA (USA), 16-18 Jan 1989). 
A new technique, vacuum-ultraviolet laser-absorption spec- 
troscopy, has been developed to quantitatively determine the 
absolute density of H and Hp» within a plasma. The technique is 
particularly well suited to measurement in a plasma, where high 
charged particle and photon backgrounds complicate other meth- 
ods of detection. The high selectivity and sensitivity of the 
technique allows for the measurement of the rotational-vibrational 
state distribution of H2 as well as the translational temperature of 
the atoms and molecules. The technique has been used to study 
both pulsed and continuous H~ ion-source plasma discharges. H2 
state distributions in a multicusp volume H- ion-source plasma 
show a high degree of internal excitation, with levels up to v = 5 
and J = 8 being observed. The method is applicable for a very 
wide range of plasma conditions. Emission measurements from ex- 
cited states of H are also reported. 


39393 Activation analysis in the environment: Science and 
technology. Lenihan, J. (Univ. of Glasgow (Scotland)). Transac- 
tions of the American Nuclear Society (USA), 60: 234-235 (Nov 
1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

Science is disciplined curiosity. Activation analysis was created 
more than 50 yr ago by Hevesy’s curiosity and Levi’s experimental 
skill. Technology is the exploitation of machines and materials for 
the fulfillment of human needs or wants. The early history of neu- 
tron activation analysis (NAA) was greatly influenced by military 
requirements. Since then the technique has found applications in 
many disciplines, including materials science, medicine, archaeol- 
ogy, geochemistry, agriculture, and forensic science. More recently, 
neutron activation analysts, responding to increasing public interest 
and concern, have made distinctive contributions to the study of 
environmental problems. Activation analysis, though it uses some 
procedures derived from physics, is essentially a chemical tech- 
nique. The chemical study of the environment may be reviewed 


168 


under many headings; three are discussed here: 1. occupational 
medicine 2. health of the general public 3. environmental pollution. 


39394 Recent developments in environmental research us- 
ing neutron activation analysis. Olmez, |. Transactions of the 
American Nuclear Society (USA), 60: 235-236 (Nov 1989). 
(CONF-891103—: Winter meeting of the American Nuclear Society 
(ANS) and nuclear power and technology exhibit, San Francisco, 
CA (USA), 26-30 Nov 1989). 

In studies of the origin and fates of trace elements, it is advanta- 
geous to be able to analyze samples for a wide spectrum of 
elements with a high sensitivity and accuracy. This condition is 
best satisfied with instrumental neutron activation analysis (INAA), 
since it is one of the most sensitive, selective, and reliable multi- 
element analysis techniques available. In spite of these advantages 
in environmental studies, use of the technique has been generally 
limited to aerosol and source material analysis. Over the last few 
years, the trace analysis and radiochemistry group at the Massa- 
chusetts Institute of Technology’s Nuclear Reactor Laboratory has 
applied INAA to various environmental samples for methodology 
development and/or to provide more information on some important 
environmental processes. Some examples of these studies are 
provided in this paper. 


39395 Neutron activation analysis of the Arctic aerosol. 
Landsberger, S.; Vermette, S.J. Transactions of the American Nu- 
clear Society (USA), 60: 236-237 (Nov 1989). (CONF-891103-: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

Arctic atmospheric pollution is at least an order of magnitude 
greater during the late winter and early spring months than at other 
times of the year. The increased levels of pollutants is believed to 
be due to the increased stability of the Arctic air mass at this time 
of the year, its extension to industrial sources in the South, and the 
scarcity of precipitation in the winter and early spring, which 
increases the residence time of aerosols. During the last 10 yr, in- 
terest has increased in studying the sources of the Arctic aerosol 
as it pertains to its origin, composition, geochemical cycling, and 
effects. To obtain further information on the Arctic aerosol in the 
winter months and to establish an analytical protocol, a small set of 
previously undetermined high-volume air filters from the month of 
March 1985 was analyzed by instrumental neutron activation analy- 
sis (INAA) for a series of trace elements. In this paper the authors 
report on a comprehensive interpretation of a small set of data col- 
lected between March 8 and 19, 1985. The samples have been 
subjected to stringent analytical methods for chemical analysis, 
while the data have been analyzed employing enrichment factor 
calculations, regression analysis, wind trajectory, and factor 
analysis. It was then possible to propose a distinction of those con- 
stituents primarily arising from natural sources (crustal or oceanic) 
or from possible anthropogenic sources. 


39396 Neutron activation analysis of arsenic in Greece. Gri- 
manis, A.P. Transactions of the American Nuclear Society (USA), 
60: 237-238 (Nov 1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Arsenic is considered a toxic trace element for plant, animal, and 
human organisms. Arsenic and certain arsenic compounds have 
been listed as carcinogens by the U.S. Environmental Protection 
Agency. Arsenic is emitted in appreciable quantities into the atmos- 
phere by coal combustion and the production of cement. Arsenic 
enters the aquatic environment through industrial activities such as 
smelting of metallic ores, metallurgical glassware, and ceramics as 
well as insecticide production and use. Neutron activation analysis 
(NAA) is a very sensitive, precise, and accurate method for deter- 
mining arsenic. This paper is a review of research studies of 
arsenic in the Greek environment by NAA performed at our radio- 
analytical laboratory. The objectives of these studies were (a) to 
determine levels of arsenic concentrations in environmental materi- 
als, (b) to pinpoint arsenic pollution sources and estimate the 
extent of arsenic pollution, and (c) to find out whether edible 
marine organisms from the gulfs of Greece receiving domestic, in- 
dustrial, and agricultural wastes have elevated concentrations of 
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arsenic in their tissues that could render them dangerous for hu- 
man consumption. 


39397 Determination of trace elements in kerogens. Filby, 
R.H.; Mercer, G.E. Transactions of the American Nuclear Society 
(USA), 60: 238-239 (Nov 1989). (CONF-891103—: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Kerogen is the organic matter in sedimentary rocks that is insol- 
uble in organic solvents. Kerogens are the precursors to petroleum, 
and their chemical composition is a determining factor in the type 
of crude oil generated during catagenesis. Recent work has shown 
that crude oils in sedimentary basins can be correlated using multi- 
variate statistical analyses of trace-element abundances or through 
the relative abundances of the Ni(II) and VO(II) geoporphyrins. The 
role of kerogen in the genesis of metal complexes and other trace- 
element species in crude oils is not well understood but is 
important in developing oil-source rock correlation techniques 
based on metal abundances. The determination of trace elements 
in kerogens is difficult because of the insolubility of the matrix and 
because of residual mineral matter not removed in the conventional 
HCI-HF dissolution of the carbonate and silicate matrix of the host 
rock. The residual mineral matter thus contributes to the total 
trace-element concentration in the kerogen. Instrumental neutron 
activation analysis (INAA) has been used to determine trace ele- 
ments in kerogens. Correction for the contribution of the mineral 
matter based on the low-temperature oxidation of the organic ma- 
trix has been described, but partial oxidation of fine-grained pyrite 
makes the correction for elements other than nickel and vanadium 
suspect. This paper reports a method of correcting for the mineral 
component of a kerogen by determination of trace elements by 
INAA in two different density fractions of the kerogen. 


39398 Single-laser two-step fluorescence detection of 
atomic hydrogen in flames. Goldsmith, J.E.M. (Combustion Re- 
search Facility, Sandia National Laboratories, Livermore, CA 
(USA)); Laurendeau, N.M. Optics Letters (USA), 15(10): 576-578 
(15 May 1990). 

We describe a new single-laser, two-step fluorecence technique 
for detecting atomic hydrogen and demonstrate its application to 
flame measurements. This method provides the advantages of a 
previously demonstrated two-step method (two-photon 243-nm n = 
1 — n= 2 excitation and subsequent single-photon 656-nm n = 2 
— n= 3 excitation, by using two beams produced with two dye 
lasers) but with a much simpler experimental implementation (two- 
photon 243-nm n = 1 — nm = 2 excitation and subsequent 
single-photon 486-nm n = 2 — 4 excitation, by using the fundamen- 
tal and frequency-doubled beams from a single 486-nm dye laser). 


39399 Atomic oxygen detection by a silver-coated quartz 
deposition monitor. Matijasevic, V. (Department of Physics, Stan- 
ford University, Stanford, California 94305 (USA)); Garwin, E.L.; 
Hammond, R.H. Review of Scientific Instruments (USA), 61(6): 
1747-1749 (Jun 1990). DOE Contract AC03-76SF00515. 

A method for measuring the flux of atomic oxygen utilizing a sil- 
ver film on a quartz-crystal deposition rate monitor is described. 
Measuring the initial oxidation rate of the silver, which is propor- 
tional to the atomic oxygen flux, determines a lower limit on the 
atomic oxygen flux. This method is more direct than measuring the 
conductance of the silver film, has an intrinsic flux detection range 
of 10'S-10'7 atoms/cm? s, and is reversible by exposing the sen- 
sor to an atomic hydrogen flux. 
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Refer also to citation(s) 38378, 38380, 38287, 38383, 38385, 
38389, 38456, 38928, 39087, 39138, 39195, 39246, 39257, 39327, 
39350, 39353, 39654, 39701, 39793, 39956, 39957, 39995, 40132 


39400 (AD-A-219711/9/XAB) Combined effect of isotopic 
substitution, temperature, and magnetic field on the lifetimes 
of triplet biradicals. Scientific report 88-89. Wang, J.F.; Rao, 
V.P.; Doubleday, C.; Turro, N.J. Columbia Univ., New York, NY 
(USA). Lowell Memorial Library. 1990. 4p. Available from NTIS, PC 
A01/MF A01. 
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Lifetimes tau for decay of triplet biradicals derived from 2- 
pheyicycloalkanones were measured by nanosecond transient 
absorption under conditions designed to probe the contribution of 
intersystem crossing and chain dynamics to the observed decay. 
The temperature dependence of tau was measured at both 0 and 
2kG magnetic field, and also in the presence of 0.004 M 
manganous chloride. Under a variety of conditions of temperature, 
solvent viscosity, and magnetic field, the lifetime of the biradical 
derived from 2-phenylicyclododecanone was compared with its 
perdeuterated analogue and with a 1:1 mixture of 1,2-(13)C2 and 
1,12-(13)C2 isotopomers. The magnetic isotope effect on tau and 
the temperature dependence of Mn(2+) quenching support chain 
dynamics as the rate-limiting step at room temperature. However, 
the magnetic field effect on tau reaches a maximum around -50 C 
and persists even at -99 C, in contrast to the magnetic isotope ef- 
fect and Mn(2+) quenching which are absent at low temperature. 


39401 (CONF-9005235—1) Investigations of some aspects 
of chemistry in alkali chioroaluminate melts. Mamantov, G. 
(Tennessee Univ., Knoxville, TN (USA). Dept. of Chemistry); 
Tortorelli, L.J.; Flowers, P.A.; Harward, B.L.; Trimble, D.S.; Hondro- 
giannis, E.M.; Coffield, J.E.; Edwards, A.G.; Klatt, L.N. Oak Ridge 
National Lab., TN (USA). [1990]. 11p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. From 7. inter- 
national symposium on molten salts; Montreal (Canada); 6-11 May 
1990. Order Number DE90012290. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Two aspects of chemistry in alkali chioroaluminate melts are dis- 
cussed. The first topic involves in situ spectroscopic studies of 
IrCl(CO)3 and Irg(CO)42 during the catalytic hydrogenation of CO in 
an AICls-NaCl (63-37 mole %) melt. Infrared, UV-visible, Raman, 
and 'H NMR data indicate that similar monomeric species are gen- 
erated from both precursors during catalysis. Infrared investigati 
of the introduction of IrCl(CO)3 into molten AICi3-NaC!l under 
CO:He2 (1:3) and the reaction between IrCl(CO)3 and CO in the 
melt suggest the initial formation of an iridium-carbonyl species fol- 
lowed by the generation of a hydridocarbonyl complex. The second 
topic involves infrared, Raman and UV-visible spectroelectrochemi- 
cal studies of the reduction of chloranil in AiClg-NaCi melts. 11 
refs., 1 fig., 2 tabs. 


39402 (CRN-CPR-89-07) Correlation between the paramag- 
netic resonance parameters and the chemical bond: transition 
metals ions and muonium. Souiri, M. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1989. 138p. (in 
French). Order Number DE90506189. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

In the scope of the study on the paramagnetic resonance spec- 
tra of a point defect in a crystal, a method for evaluating the spin 
Hamiltonian coefficients is proposed. The approach is based on the 
study of correlation functions. Simple equations between the crystal 
chemical bonds and the spectroscopic discrimination factors are 
obtained. The investigation carried out on cations and anions 
showed the importance of the local analysis. Moreover, it allowed 
the muonium analysis to be extended to the transition metal ions. 
The experimental device consists in an electron paramagnetic res- 
onance (EPR) spectrometer computer-aided unit, enabling the EPR 
automatic display by means of a computer-aided design system. 
The experimental results of the BaF, characterization and the 
study of Mn** in CuBr and Cul are reported. 


39403 (DOE/ER/13647-T4) [Competitive ion kinetics in di- 
rect mass spectrometric organic speciation]: Final 
National Inst. of Standards and Technology, Gaithersburg, MD 
(USA). [1990]. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract Al01-87ER13647. Order Number DE90012888. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
Essentially all of the completed/in progress studies during the 
last reporting period have involved the NIST pulsed electron beam 
high pressure mass spectrometer. Three distinct areas of research 
are recognizable; (1) determinations of binding energies and en- 
tropies for associated and cluster ions, which is accomplished by 
measuring the temperature dependence of the equilibrium A* or 
A- +B + At-B or A~-B, (2) measurement of the temperature de- 
pendence of biomolecular rate constants and unimolecular rate 
constants for the thermal decomposition (pyrolysis) of protonated 


ERA Vol. 15, No. 17 169 





40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


organic molecules, and (3) evaluation of proton affinities and gas 
phase acidities via measurement of variable-temperature equilibria 
of the type AH* + B — BH* + A and A~ + BH + AH + B~-. The 
various systems and classes of molecules chosen for study were 
those deemed most likely to provide fundamental new information 
on ion kinetics, ionic stabilities and ionic reaction mechanisms. The 
key results of some representative projects are summarized. 


39404 (KFK-4679) Distribution functions and moments in 
the theory of coagulation. Pich, J. Kernforschungszentrum 
Karisuhe GmbH (Germany, F.R.). Lab. fuer Aerosolphysik und Fil- 
tertechnik (LAF). Apr 1990. 18p. Order Number DE90506379. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Different distribution functions and their moments used in the 
Theory of coaguiation are summarized and analysed. Relations be- 
tween the moments of these distribution functions are derived and 
the physical meaning of individual moments is briefly discussed. 
The time evolution of the moment of order zero (total number con- 
centration) during the coagulation process is analysed for the 
general kernel of the Smoluchowski equation. On this basis the 
time evolution of certain physically important quantities related to 
this moment such as mean particle size, surface and volume as 
well as surface concentration is described. Equations for the half 
time of coagulation for the general collision frequency factor are 
derived. (orig.). 


39405 (N-90-17875) Proposed for presentation at the 
Japan International Tribology Conference, Nagaya, Japan, 29 
October-1 November 1990. Helmick, L.S.; Jones, W.R. Jr. Na- 
tional Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center. Feb 1990. 21p. (NASA- 
TM-102493;E-521 1 ;NAS—1.15:102493;CONF-901009-: Japan 
international tribology conference, Nagoya (Japan), 29 Oct - 1 nov 
1990). Available from NTIS, PC A03/MF A01. 

The thermal decomposition temperatures of several commercial 
and custom synthesized perfiuoroalkylether fluids were determined 
with a computerized tensimeter. In general, the decomposition tem- 
peratures of the commercial fluids were all similar and significantly 
higher than those for custom synthesized fluids. Correlation of the 
decomposition temperatures with the molecular structures of the 
primary components of the commercial fluids revealed that the sta- 
bility of the fluids is not affected by intrinsic factors such as carbon 
chain length, branching, or cumulated difluoroformal groups. In- 
stead, correlation with extrinsic factors revealed that the stability 
may be limited by the presence of small quantities of thermally un- 
stable material and/or chlorine-containing material arising from the 
use of chlorine-containing solvents during synthesis. Finally, corre- 
lation of decomposition temperatures with molecular weights for 
Demnum and Krytox fluids supports a chain cleavage reaction 
mechanism for Demnum fluids and an unzipping reaction mecha- 
nism for Krytox fluids. 


39406 


(N-90-19373) Hot filament technique for measuring 
the thermal conductivity of molten lithium fluoride. Jaworske, 
D.A.; Perry, W.D. National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center. 1990. 13p. (NASA- 


TM—102506;E-5308;NAS—1.15:102506;CONF-900828-: Summer 
national meeting of the American Institute of Chemical Engineers, 
San Diego, CA (USA), 19-22 Aug 1990). Available from NTIS, PC 
A03/MF A01. 

Molten salts, such as lithium fluoride, are attractive candidates 
for thermal energy storage in solar dynamic space power systems 
because of their high latent heat of fusion. However, these same 
salts have poor thermal conductivities which inhibit the transfer of 
heat into the solid phase and out of the liquid phase. One concept 
for improving the thermal conductivity of the thermal energy stor- 
age system Is to add a conductive filler material to the molten salt. 
High thermal conductivity pitch-based graphite fibers are being 
considered for this application. Although there is some information 
available on the thermal conductivity of lithium fluoride solid, there 
is very little information on lithium fluoride liquid, and no informa- 
tion on molten salt graphite fiber composites. This paper describes 
a hot filament technique for determinirig the thermal conductivity of 
molten salts. The hot filament technique was used to find the ther- 
mal conductivity of molten lithium fluoride at 930 C, and the 
thermal conductivity values ranged from 1.2 to 1.6 W/mK. These 
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values are comparable to the slightly larger value of 5.0 W/mK for 
lithium fluoride solid. In addition, two molten salt graphite fiber 
composites were characterized with the hot filament technique and 
these results are also presented. 


39407 (ORNL/TM-11501) Chemical potential from integral 
equations using scaled particle theory. Pfund, D.M. (Oklahoma 
Univ., Norman, OK (USA). School of Chemical Engineering and 
Materials Science); Cochran, H.D. Oak Ridge National Lab., TN 
(USA). Apr 1990. 259p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE90011277. 
Available from NTIS, PC A12/MF A01 - OSTI; GPO Dep. 

A new method is presented for calculating chemical potentials 
using integral equation theories. The method uses a multi-step 
charging process which allows attractive and repulsive contribu- 
tions to the chemical potential to be determined separately. integral 
equation theories are used to provide needed correlation functions 
about the test particle. A novel application of particle scaling is 
used to determine the repulsive contribution to the chemical poten- 
tial. A formal definition is given for the effective hard core diameter 
of a softly repulsive solute. A simple Kirkwood charging process is 
used to determine the attractive contribution. The method provides 
accurate chemical potentials in mixtures of softly repulsive WCA 
particles when used with the HMSA/Rogers-Young integral equa- 
tion. Calculated excess Gibbs energies agreed with WCA repulsive 
simulations to an average of —0.67% for 2:1 diameter ratio mix- 
tures. The method provides approximate results in Lennard-Jones 
mixtures when used with the HMSA integral equation. Results for 
supercritical isotherms reproduce simulation data to an average of 
—3.0%. for subcritical isotherms, vapor results are exact while liq- 
uid results are qualitatively correct. The method used with the 
HMSA theory correctly predicts the effect of energy ratio on the 
Henry's Law constant. The predicted effect of size ratio on the con- 
stant has an incorrect slope at subcritical temperatures when the 
solvent density is near the value for a saturated liquid. The incor- 
rect slope reflects an inconsistency in the HMSA theory. 


39408 Vibrational spectra and chemical bonding in phosp- 
hazenes. Friedrich, D.M. (Materials Sciences Dept., Batttelle 
Pacific Northwest Lab., Richland, WA (US)); Exarhos, GwWJ.; 
Samuels, W.D.; Ferris, K.F.; Hess, N.J.; Altier, D.J.; Loecker, S.P. 
pp. 135-144 of Raman scattering, luminescence, and spectroscopic 
instrumentation in technology. Adar, F.; Griffiths, J.E.; Lerner, J.M. 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (USA) (1989). DOE Contract AC06-76RL01830. (CONF- 
8901167—: Raman scattering, luminescence, and spectroscopic 
instrumentation in technology, Los Angeles, CA (USA), 17-19 Jan 
1989). 

The polarity and polarizability of - P = N and P — X bonds in 
phosphazenes (NPX2)n are influenced by the structure and 
effective electronegativities of the ligands (X) attached to the phos- 
phorous atoms. The nature of chemical bonding in phosphazenes 
is revealed through responses of vibrational spectra to perturba- 
tions such as external pressure and solvent-hydrogen bonding, as 
well as chemical and isotopic substitution of the ligands. Raman 
spectra of a series of cyclic phosphazenes are used to identify and 
classify the vibrational modes. Changes in vibrational frequencies 
and Raman intensities are interpretated in terms of the polarized 
chemical bonding model suggested by recent calculations. 


39409 Oxidation of MoS. by thermai and hyperthermal 
atomic oxygen. Cross, J.B. (Los Alamos National Lab., CLS-2, 
MS G738, Los Alamos, NM (US)); Martin, J.A.; Pope, L.E.; Koontz, 
S.L. pp. 638-645 of Proceedings of the 3rd international SAMPE 
electronics conference: Volume 3. Lockerby, S.C.; Keyson, R.; 
Saremi, F.F.; Visser, T. Society for the Advancement of Material 
and Process Eng., Covina, CA (USA) (1989). DOE Contract AC04- 
76DP00789. (CONF-890664—: 3. international SAMPE electronics 
materials and processes conference, Los Angeles, CA (USA), 20- 
22 Jun 1989). 

The present study shows that, at 1.5 eV O-atom translational en- 
ergy, SO, is generated and outgases from an anhydrous MoS, 
surface with a reactivity nearly that of kapton. The reaction of 
atomic oxygen with MoS» has little or no translational energy bar- 
rier; i.e., thermally generated atomic oxygen reacts as readily as 





that having 1.5 eV of translational energy. It is also shown that wa- 
ter present in the flowing afterglow apparatus used to study 
thermal O-atom reactivity formed sulfates on the MoS2 surface and 
that the sulfate is most likely in the form of sulfuric acid. These re- 
sults imply that water dumps or outgasing in low earth orbit have 
the potential of forming sulfuric acid covered surfaces on MoS, 
lubricants. Friction measurements show a high initial friction coeffi- 
cient (0.2) for O-atom exposed MoS. surfaces which drops to the 
normal low value (0.05) after several cycles of operation. 


39410 An infrared study of CO adsorption on reduced and 
oxidized Ru/SiO2. Yokomizo, G.H. (Lawrence Berkeley Labora- 
tory, CA (USA)); Louis, C.; Bell, A.T. Journal of Catalysis (USA), 
120(1): 1-14 (Nov 1989). DOE Contract AC03-76SF00098. 

Three infrared bands are observed for CO adsorbed on Ru/SiO>. 
The two highest frequency bands are assigned to the A; and E 
stretching modes of tricarbonyl species. On a reduced sample, the 
tricarbonyl species are associated with Ru ions bonded directly to 
the support. Such structures are produced by corrosive chemisorp- 
tion of CO on Ru crystallites [Ruy + 2 SIOH + 3 CO = 
(SiO)2Ru(CO)3 + He]. A separate set of tricarbonyl species is ob- 
served on partially oxidized samples of Ru/SiO2. In this case, the 
partially oxidized sites occur on the surface of the Ru particles. 
The lowest frequency band is assigned to the C-O stretch of lin- 
early adsorbed CO on Ru particles. Evidence is also found for 
linearly adsorbed CO on partially oxidized Ru sites. 42 refs. 


39411 The surface chemistry of Isolated and aggregated 
silica-bound rhodium complexes. Cannon, K.C. (Univ. of Texas, 
Austin (USA)); White, J.M. Journal of Catalysis (USA), 120(2): 
314-324 (Dec 1989). 

The chemisorption activity of silica-bound molecular Rh com- 
plexes has been studied using Fourier transform infrared, 
temperature-programmed desorption, and X-ray photoelectron 


spectroscopy on samples treated variously with CO, NO, and Ho. 
Beginning with a y-oxo rhodium carbonyl species, treatment with 


NO leads to no (bis)nitrosyl rhodium complexes but to a mixture of 
an oxygen adduct and a nitrite/nitrate complex. Treatment of the 
latter with CO does not form isocyanate; treatment of it with H2 
leads to an aggregated Rh complex and an unidentified complex, 
probably involving nitrogen and derived from the nitrate/nitrite com- 
plex. Treatment of the aggregated complex with NO and CO leads 
to some isocyanate on the Rh but none on the support. High- 
temperature treatment under vacuum leads to irreversible sintering 
after which the Rh behaves like conventional Rh metal particles 
with respect to formation of isocyanate on both the metal and the 
support upon exposure to NO and CO. The authors conclude that 
isocyanate formation depends strongly on the form of the Rh. 


39412 The chemistry of sulfur passivation of GaAs sur- 
faces. Shin, J. (Optoelectronic Computing Systems Center, 
Colorado State University, Fort Collins, CO (USA)); Geib, K.M.; 
Wilmsen, C.W.; Lilliental-Weber, Z. Journal of Vacuum Science 
and Technology, A (Vacuum, Surfaces and Films) (USA), 8(3): 
1894-1898 (May 1990). 

Recently, sulfur treatments have been reported which electrically 
passivate the GaAs and InP surfaces. Since then, a variety of ana- 
lytical techniques have been applied in an attempt to explain these 
observations. In particular x-ray photoelectron spectroscopy (XPS) 
has been used to determine the S—GaAs bonding. These experi- 
ments have not fully explained the surface chemistry since a 
number of different bonding configurations have been reported. 
This paper reports the results of our XPS and Auger analysis of 
Na2S-9H20, (NH4)oS, and H2S treated GaAs surfaces. We pro- 
pose a model which includes a kinetic barrier to S-GaAs chemical 
bonding. In the absence of an excitation source and/or surface de- 
fects, the S only physisorbs on the surface. With an excitation and/ 
or defects the S chemisorbs on the surface and causes shifted 
core level peaks to appear in the XPS spectra. 


39413 Toward understanding photoemission in K+CO coad- 
sorption systems. Schultz, P.A. (Sandia National Laboratories, 
Division 1151, Albuquerque, NM (USA)). Journal of Vacuum Sci- 
ence and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 2425-2430 (May 1990). DOE Contract AC04-76DP00789. 
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Alkali-induced changes in electronic energy levels, observed in 
photoemission from CO on transition-metal surfaces, are examined 
theoretically and shown to be consistent with the formation of two- 
dimensional ionic islands in the coadsorbed system. A point-charge 
model is applied to the K+CO system to calculate the levels. The 
analysis reveals that significant screening of the CO levels, by the 
extra electron in the K-modified anion, is masked by an equally 
large electrostatic stabilization of the electrons on the CO site by 
the Madelung potential (~8 eV) of the K*-CO- layer. The model 
explains the splitting of the 17-derived level, by ~1 eV, without re- 
quiring any symmetry lowering of the molecular geometry. The 
results are in reasonable agreement with experimental observa- 
tions and compare favorably with more sophisticated calculations. 


39414 Anomalous nitrogen-metal bonding on Cr(110) and 
Cr/W(110) overiayers. Shinn, N.D. (Sandia National Laboratories, 
Division 1114, Albuquerque, NM (USA)); Tsang, K. Journal of Vac- 
uum Science and Technology, A (Vacuum, Surfaces and Films) 
(USA), (3): 2449-2453 (May 1990). DOE Contract AC02- 
76CH00016. 

Valence and core-level synchrotron photoemission studies of 
molecular nitrogen chemisorption on Cr(110) and Cr/W(110) over- 
layers have revealed unusual metal:molecule bonding. On Cr(110), 
a single molecular adsorption state (a-N2) is populated via a mo- 
bile precursor at 90 K and characterized by valence orbital peaks 
at binding energies of 12.7 (weak), 8.4, and 7.1 eV with respect to 
the Fermi level. This is indicative of highly perturbed a-N2 valence 
orbitals and a molecular electronic structure similar to that of “x 
bonded” a-N2 on Fe(111). Nitrogen (1s) core-level spectra are used 
to identify three co-existing nitrogen species on the monolayer and 
bilayer Cr/W(110) surfaces at 80 K: weakly chemisorbed molecules 
(y-N2), a stronglychemisorbed molecular dissociation intermediate 
(a-N2), and atomic nitrogen (G-N). A multiply coordinated species, 
Cr N*" Cr, is proposed for the a-N2 binding states, in spite of the 
absence of deep hollow sites usually invoked to account for this 
anomalous metal:nitrogen bonding. However, a high-symmetry 
local binding site requires a reconsideration of the ultraviolet photo- 
electron spectroscopy (UPS) peak assignments for a-No. 


39415 Kinetics of dissociative chemisorption of methane 
and ethane on Pt(110)-(1x2). Sun, Y. (Division of Chemistry and 
Chemical Engineering, California Institute of Technology, 
Pasadena, CA (USA)); Weinberg, W.H. Journal of Vacuum Science 
and Technology, A (Vacuum, Surfaces and Films) (USA), (8): 
2445-2448 (May 1990). DOE Contract FG03-89ER14048. 

The initial probability of dissociative chemisorption P, of methane 
and ethane on the highly corrugated, reconstructed Pt(110)-(1 x2) 
surface has been measured in a microreactor by counting the 
number of carbon atoms on the surface following the reaction of 
methane and ethane on the surface which was held at various 
constant temperatures between 450 and 900 K during the reaction. 
Methane dissociatively chemisorbs on the Pt(110)-(1x2) surface 
with an apparent activation energy of 14.4 kcal/mol and an appar- 
ent preexponential factor of 0.6. Ethane chemisorbs dissociatively 
with an apparent activation energy of 2.8 kcal/mol and an apparent 
preexponential factor of 4.7x 10—*. Kinetic isotope effects were ob- 
served for both reactions. The fact that P; is a strong function of 
surface temperature implies that the dissociation reactions proceed 
via a trapping-mediated mechanism. A model based on a trapping- 
mediated mechanism is used to explain the observed kinetic 
behavior. Kinetic parameters for C-H bond dissociation of the ther- 
mally accommodated methane and ethane are extracted from the 
model. 


39416 Adsorption energetics: First principles calculations 
of adatom interactions and induced local lattice relaxation. 
Feibelman, P.J. (Sandia National Laboratories, Albuquerque, NM 
(USA)). Journal of Vacuum Science and Technology, A (Vacuum, 
Surfaces and Films) (USA), 8(3): 2548-2551 (May 1990). DOE 
Contract AC04-76DP00789. 

Insight gained from the use of the first principles scattering the- 
ory of adsorption energetics is reviewed. Applications include the 
interaction and diffusion of two adsorbed Al atoms on Al(001), the 
interaction of an AF-S dimer on Al(001) and the nature of the local 
lattice relaxation induced by adsorption of S on the same surface. 


ERA Vol. 15, No. 17 171 





40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


39417 Charge-transter and the dynamics of elec- 
tronically stimulated adsorbate dissociation and desorption. 
Burns, A.R. (Sandia National Laboratories, Division 1151, Albu- 
querque, NM (USA)); Jennison, D.R.; Stechel, E.B. Journal of 
Vacuum Science and Technology, A (Vacuum, Surfaces and Films) 
(USA), 8(8): 2705-2709 (May 1990). DOE Contract AC04- 
76DP00789. 

We present examples of substrate screening effects on two elec- 
tronically stimulated surface processes: (1) The dissociation of 
NO» on clean Pt(111); and (2) the desorption of NO from clean 
and O-covered Pt(111). For each set of experiments, we discuss 
quantum-resolved data obtained by time-of-flight laser resonance- 
ionization on the directly desorbed NO products. Two dominant 
NO. dissociation channels have been assigned to 3b-'» and 
1a-*, excitations on the basis of threshold measurements and life- 
time arguments. Screening occurs through substrate charge 
transfer into the hybridized antibonding 6a; molecular level. The 
1a-*5 channel has more NO vibrational and rotational internal 
energy than the 3b-'> channel due to the greater 6a, charge den- 
sity. However, screening is only partial, thus the internal excitations 
are a small fraction of those observed in gas phase photodissocia- 
tion. The specific desorption yield from the 50~' excitation of NO 
with coadsorbed O (<0.75 ML) is enormously enhanced (>100x), 
while the vibrational excitation is reduced from that on the clean 
surface. Both effects are due to reduced charge transfer into the 
2x antibonding molecular level. It is the 27 electron density that is 
utilized in the excitation decay. 


39418  Potentiaenergy surfaces for Tc*+H2 and Ru*+H2 
reactions. Das, K.K. (Department of Chemistry, Arizona State Uni- 
versity, Tempe, AZ (USA)); Balasubramanian, K. Joumal of 
Chemical Physics (USA), 92(11): 6697-6709 (1 Jun 1990). DOE 
Contract FG02-86ER13558. 

Geometries, potential-energy surfaces (PES), and some one- 
electron properties of 12 electronic states of two second row 
transition metal dihydride ions, namely, TcH*. and RuH*, are 
calculated using complete active space multiconfiguration self- 
consistent field (MCSCF) followed by multireference single- and 
double-excitation configuration interaction (MRSDCI) methods. The 
ground-state Tc* (a’S, os1) ion does not insert into Hz. The 5B. 
ground state of TcH*, with geometry r.=1.59 A, 6,=49.5° is 
formed by the spontaneous insertion of Te+(a°D, 40°) into Ha. The 
quartet-state Ru* (a*F) ion arising from the 40” configuration in- 
serts spontaneously into Hz to form the ground state (4A) of 
RuH*> with re=1.678 A and 6.=29.2°. RuH*» in the ground state is 
better described as a complex of Rut (a*F) with Ho. The energies 
of formation of the ground states of TcH*2 and RuH*. from their 
dissociated counterparts are calculated as 22.4 and 21.2 kcal/mol, 
respectively. All the sextet-state PES’s of RuH*t. and some of the 
quintet-state surfaces (namely, 5A;, 5A2, and 5B, ) of TcH*, con- 
tain large barriers for insertion. The high-spin linear stationary 
states of both TcH*, and RuH*, are more stable than the low-spin 
linear states. The polarity of the metal-H bond in the ground state 
of TcH*» is found to be opposite to that in RuH*>. 


39419 A recursive density functional formalism for nonunk- 
form fluids. Zhang, M.Q. (Courant Institute of Mathematical 
Sciences, New York University, New York, NY (USA)); Percus, J.K. 
Journal of Chemical Physics (USA), 92(11): 6779-6785 (1 Jun 
1990). DOE Contract FG02-88ER25053. 

The free energy of a classical nonuniform fluid is developed in a 
density functional expansion defined recursively from mean field 
theory as a starting point. Capillary wave contributions to the struc- 
ture of a two-fluid interface appear explicitly in the first order. The 
first order result is worked out as well in the general case of slowly 
varying density. Comparison with potential ensemble theory is also 
made. 


39420 H-H interaction in Ti lattice: Pseudopotential density- 
functional total-energy approach. Kang, M. (Department of 
Physics, The Ohio State University, 174 West 18th Avenue, 
Columbus, OH (USA)); Wilkins, J.W. Physical Review, B: Con- 
densed Matter (USA), 41(14): 10182-10184 (15 May 1990). 

The interaction of two H atoms in bulk Ti is investigated in a hy- 
dride limit (TiH or TiH2) for several atomic geometries by carrying 
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out first-principles total-energy calculations based on the pseu- 
dopotential density-functional formalism. The H-H interaction in Ti 
is so repulsive that two H atoms can hardly coexist at the same in- 
terstitial site. Even in the most highly confined atomic configuration, 
which turned out to be an unstable saddle point, the equilibrium H- 
H separation (0.95 A) is larger than that of a free H2 molecule 
(0.74 A). 


4004 Electrochemistry 
Refer also to citation(s) 38644 


39421 (ORNL/FTR-2967) [Spectroscopic techniques in in- 
terfacial electrochemistry]: Foreign trip report, July 3-15, 
1988. Vallet, C.E. Oak Ridge National Lab., TN (USA). 29 Jul 
1988. 13p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Mumber DE90012372. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler attended the NATO Advanced Study Institute on 
Spectroscopic and Diffraction Techniques in Interfacial Electro- 
chemistry and gave an invited lecture, “Photoacoustic spectroscopy 
and the In Situ Characterization of the Electrochemical Interface.” 
During the two week period, the various spectroscopic and diffrac- 
tion techniques relevant to the study of the electrochemical 
interface were surveyed by more than 30 tutorial lectures of one 
and one-half hours. Progresses in the application of standard sur- 
face techniques for the in situ exploration of electrode surfaces 
were emphasized. 


39422 (ORNL/FTR-3033) [Electrochemistry in nonaqueous 
solvents]: Foreign trip report, August 27—September 10, 1988. 
Payne, G.F. Oak Ridge National Lab., TN (USA). [1988]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE90012357. Available from NTIS, PC 
AO02/MF A01 - OSTI; GPO Dep. 

The traveler attended the XXVI International Conference on 
Coordination Chemistry and presented some work entitled “An In- 
vestigation of the Perchlorate Complexation of Europium(Ill) in 
Benzonitrile and Dimethylsulphoxide Using an lon Exchange Tech- 
nique.” Papers of particular interest concerned electrochemistry in 
nonaqueous solvents (in particular, using electrodes of submicron 
dimensions that could be applicable to the later actinides); Raman 
spectroscopy as applied to coordination chemistry, and solution 
chemistry in nonaqueous solvents with emphasis on identifying the 
species in solution. The traveler also attended the XIll International 
Conference on Organometallic Chemistry in Turin, Italy and pre- 
sented work entitled “Synthesis and Characterization of Some 
Divalent and Trivalent Samarium Organometallic Complexes.” Pa- 
pers of particular interest were given in a complete session on 
organometallic chemistry of the f-elements. Other papers useful to 
our work concerned d-transition metals where phosphine, arsine, 
and stibine ligands were used (in order to compare and contrast 
the behavior with the work we have done on this type of ligand 
with europium) and phosphide and sulphur bridged type species 
applicable to both d-transition and f-transition metals. 


4005 Photochemistry 
Refer also to citation(s) 38771, 38772, 39725 


39423 (IS-T-1480) Spectral hole burning siudies of Photo- 
system I. Gillie, J.K. Ames Lab., IA (USA). Jan 1990. 98p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-82. Order Number DE90011737. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

Persistent spectral hole burning is applied to the reaction center, 
P700, and the light harvesting chlorophyll protein complexes of 
Photosystem |. A theory for solid state spectral hole burning is de- 
veloped that is valid for arbitrarily strong linear electron-phonon 
coupling within the Condon approximation. Persistent photochemi- 
cal hole burning of the reaction center P700, reveals that a broad 
(~300 cm-') hole can be burned into the absorption profile. The 
hole profile and its maximum position and intensity dependence on 
burn wavelength are adequately fit by the electron-phonon coupling 
theory. The results indicate that the absorption and hole profile are 





dominated by phonon transitions with a Huang-Rhys factor of ~8. 
A dimer structure for P700 is supported. The similarities to the pri- 
mary electron donor states of other reaction centers are examined. 
Nonphotochemical hole burning spectra for the Qy transitions asso- 
ciated with the light harvesting antenna complex of Photosystem | 
are presented. The frequencies and Franck-Condon factors are de- 
termined for 41 chlorophyll a and 12 chiorophyll b intramolecular 
modes. The electron-phonon coupling of the antenna system is 
compared with that for P700. The intramolecular modes, phonon 
frequencies, and Franck-Condon factors are used with multiphonon 
excitation transport theories to analyze the available temperature- 
dependent data on the kinetics of transport within the core antenna 
complex. 


39424 A 193 nm laser photofragmentation time-of-flight 
mass spectrometric study of CH,SSCH,, SSCH3, and SCH3. 
Nourbakhsh, S. (Ames Laboratory, U. S. Department of Energy, 
Ames, IA (USA)); Liao, C.; Ng, C.Y. Journal of Chemical Physics 
(USA), 92(11): 6587-6593 (1 Jun 1990). DOE Contract W-7405- 
ENG-82. 

We have measured the time-of-flight (TOF) spectra for SCH3, 
CH3, and SSCH, formed in the photodissociation processes, 
CH3SSCH3+hv(193 nm)—2SCH3 and CH3+SSCH3. The dissocia- 
tion energies for the CH3;S-SCH3; and CH3,SS-CH3 bonds 
determined at 0 K by the TOF measurements are 72.4+1.5 and 
55.0+1.5 kcal/mol, in agreement with the literature values. The 
threshold value for the formation of So measured by the TOF spec- 
trum for So is in accord with the thermochemical threshold for the 
process, SSCH3+/n(193 nm) —+S2+CHs3. The threshold energy de- 
termined from the TOF spectrum for S is found to be consistent 
with the thermochemical threshold for the photodissociation pro- 
cess, SCH3+/(193 nm) —S('D)+CH3, an observation supporting 
that S atoms are not produced in the ground S(°P) state in the 193 
nm photodissociation of SCH3. This observation is rationalized by 
symmetry correlation arguments applied between the S+CH3 prod- 
uct and SCH, states. 


4006 Radiation Chemistry 
Refer also to citation(s) 39798, 39823 


4007 Radiochemistry and Nuclear Chemistry 
Refer also to citation(s) 38626, 38740, 38884, 40024, 40100 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 38431, 38746, 39117, 39312, 39687 


39425 (CICS-CE02996, pp. 37-39) Notes on the occurence 
and determination of carbon within gas turbine combustors. 
Odgers, J. (Laval Univ., Quebec, PQ (Canada)); Magnan, E.R. 
Combustion Inst. (Canada). Canadian Section. [1988]. (CONF- 
8806469-: The Combustion Institute Canadian Section spring 
technical meeting, Halifax (Canada), 1-3 Jun 1988; CE-02996). In 
The Combustion Institute, Canadian Section, 1988 Spring technical 
meeting. Available from Combustion Institute, Canadian Section, 
Dept. of Mechanical Engineering, Royal Military College, Kingston, 
ON, CAN K7K 5LO. Prices: PRICES UPON REQUEST. 

The state of the art of the measurement and prediction of ex- 
haust carbon is reviewed and recent findings on the determination 
of the smoke number in gas turbine exhausts are considered. The 
data confirm that carbon forms within the primary zone of the com- 
bustion chamber, that major burn-out occurs towards the end of 
the intermediate section and before the dilution holes. The mea- 
sured carbon shows a strong relationship with the local air/fuel 
ratio. Measurements of the relationship between smoke number 
(SN) and the carbon mass concentration show wide descrepancies 
when the results of one worker are compared with those of an- 
other. To obtain the best possible accuracy, it is necessary to 
ensure that the same side of the paper is used to measure reflec- 
tivity, and also to maintain the angular orientaion of the paper with 
respect to the refectometer. For very low or very high values of SN 


42 ENGINEERING 


it may be necessary to vary the quantities of sample gas. The 
amounts can be varied, either in terms of rate or time. Comparison 
of the present results with those obtained on a small scale version 
of the combustor shows that carbon formation is strongly influ- 
enced by volumetric scaling. 9 refs., 6 figs. 


39426 (CICS—CE02996, pp. 99-103) Effects of flame tem- 

and fuel structural features on soot formation in 
laminar diffusion flames. Guelder, O.L. (National Research Coun- 
cil of Canada, Ottawa, ON (Canada)); Glavincevski, B. Combustion 
Inst. (Canada). Canadian Section. [1988]. (CONF-8806469-: The 
Combustion Institute Canadian Section spring technical meeting, 
Halifax (Canada), 1-3 Jun 1988; CE-02996). In The Combustion 
Institute, Canadian Section, 1988 Spring technical meeting. Avail- 
able from Combustion Institute, Canadian Section, Dept. of 
Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5LO. Prices: PRICES UPON REQUEST. 

Recently, reported research results have revealed that the soot 
concentration in diffusion flames can be qualitatively related to the 
smoke point, fuel flow rate, and a linear relationship exists between 
smoke point values and the smoke point heat release rate. Each of 
these three criteria, smoke point, hydrogen to carbon ratio, and 
aromaticity, alone does not explain the experimental findings re- 
ported in literature. A standard smoke point burner assembly was 
modified for a study of the factors affecting smoke point. The 
burner provided an atmospheric pressure, over-ventilated diffusion 
flame in which the fuel is fed through a cylindrical wick. The line of 
sight average soot volume friction along the centerline of the 
flames were measured by the extinction of a He-Be laser beam. 
Measurements were made with 51 fuels. For liquid hydrocarbon fu- 
els, under a given set of initial conditions, the adiabatic flame 
temperatures are only dependent on the hydrogen to carbon ratio 
of the fuel. The aromaticity, which is defined as the fraction of aro- 
matic ring carbons, affects the hydrogen to carbon ratio of the fuel, 
but does not give any clues on the structure of the non-aromatic 
portion which was shown to have complex effects on the sooting 
tendency in diffusion flames. The smoke point, on the other hand, 
has been shown to be a qualitative measure of fuel molecular 
structure. Thus, the soot formation in laminar diffusion flames is 
governed by the fuel molecular consitiution and the flame tempera- 
ture. 19 refs., 3 figs. 


39427 (N-90-19326) Effects of turbulence mixing, variable 
properties, and vaporization on spray droplet combustion. 
Kim, Y.M.; Chung, T.J. Alabama Univ., Huntsville, AL (USA). 1990. 
22p. (NASA-CR—186463;NAS—1.26:186463). Available from NTIS, 
PC A03/MF A01. 

Combustion of liquid fuels in the form of spray droplets is simu- 
lated numerically. Various vaporization models are examined as to 
their performance in finite element calculations involving a turbulent 
flow field. The Eulerian coordinate for the gas and Lagrangian co- 
ordinate for the liquid spray droplets are coupled through source 
terms being updated in the equations of continuity, momentum, 
and energy. The k-epsilon and modified eddy breakup models are 
used for simulating turbulent spray combustion flow field. Numeri- 
cal results for the droplet trajectories, droplet heating, recirculation 
characteristics, and effects of evaporation models are evaluated. It 
is also shown that the finite element method is advantageous in 
dealing with complex geometries, complex boundary conditions, 
adaptive unstructured grids. 


42 ENGINEERING 
Refer also to citation(s) 38591 


39428 (NAL-TM-606) Influence coefficient matrix for sizing 
of fine particles by intensity pattern analysis of scattered po- 
larized light. Hayashi, Shigeru. National Aerospace Lab., Chofu, 
Tokyo (Japan). Jun 1989. 15p. (in Japanese). Order Number 
DE90505515. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

For the intensity pattem analysis to obtain particle size distribu- 
tions from scattered polarized light on the same polarization plane 
as polarized incident light, a computer program was developed to 
calculate influence coefficient matrix elements of the base equation. 
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The elements were obtained by integrating scattered intensities fol- 
lowing the complete Mie scattering theory over a specified particle 
size interval and scattering angle interval corresponding to sensor 
elements. In the case of a refractive index of 1.2 corresponding to 
that of a polystyrene latex particle in water, the elements were cal- 
culated in the size parameter range of 0.1097-44.93 and the 
scattering angle range of 0.653-0.00283. The simulation of the in- 
tensity pattern analysis indicated the applicability of the calculated 
matrix to the analysis. It was also experimentally confirmed by 
measuring monodisperse polystyrene latex particles of 0.2- 
10micron in diameter. 20 refs., 11 figs., 3 tabs. 
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Refer also to citation(s) 38549, 38561, 38563, 38564, 38565, 
38572, 38574, 38575, 38576, 38580, 38581, 38582, 38583, 38584, 
38585, 38586, 38587, 38588, 38589, 38590, 38592, 38593, 38595, 
38596, 38597, 38599, 38600, 38601, 38602, 38603, 38604, 38605, 
39463, 39711, 40145 


39429 (CONF-9008122-1) Autonomous trajectory genera- 
tion for mobile robots with non-holonomic and steering angle 
constraints. Pin, F.G.; Vasseur, H.A. Oak Ridge National Lab., TN 
(USA). [1990]. 6p. Sponsored by U.S. Department of Defense; 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From IEEE international workshop on intelligent motion control; Is- 
tanbul (Turkey); 20-22 Aug 1990. Order Number DE90012298. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

This paper presents an approach to the trajectory planning of 
mobile platforms characterized by non-holonomic constraints and 
constraints on the steering angle and steering angle rate. The ap- 
proach is based on geometric reasoning and provides deterministic 
trajectories for all pairs of initial and final configurations (position x, 
y, and orientation 6) of the robot. Furthermore, the method gener- 
ates trajectories taking into account the forward and reverse mode 
of motion of the vehicle, or combination of these when complex 
maneuvering is involved or when the environment is obstructed 
with obstacles. The trajectory planning algorithm is described, and 
examples of trajectories generated for a variety of environmental 
conditions are presented. The generation of the trajectories only 
takes a few milliseconds of run time on a micro Vax, making the 
approach quite attractive for use as a real-time motion planner for 
teleoperated or sensor-based autonomous vehicles in complex en- 
vironments. 10 refs., 11 figs. 


39430 (DOE/ID/12698—1-Vol.1) GA-4/GA-9 legal weight 
truck from reactor spent fuel shipping casks: Preliminary de- 
sign report: Volume 1. General Atomics, San Diego, CA (USA). 
Apr 1990. 755p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC07-881D12698. (GA-A-19862-Vol.1). 
Order Number DE90013718. Available from NTIS, PC A99/MF 
A01; OSTI; INIS; GPO Dep. 

This Preliminary Design Report presents the results of General 
Atomics’ (GA) preliminary design effort to develop legal weight 
truck From-Reactor Spent Fuel Shipping Casks. The report con- 
sists of a design description, preliminary drawings, and the results 
of the structural, thermal, containment and nuclear evaluations that 
support the design. Also included are the results of trade-off stud- 
ies in which we considered the effect of changing several basic 
parameters on our baseline design as required by the contract. 
Our engineering test program supports the selection of the neutron 
shield material and the honeycomb impact limiter design. The de- 
sign report also includes preliminary drawings and a structural 
analysis of a semitrailer designed specifically for the GA-4 cask. 24 
figs., 1 tab. 


39431 (DOE/ID/12698—1-Vol.2) GA-4/GA-9 legal weight 
truck from reactor spent fuel shipping casks: Preliminary de- 
sign report. General Atomics, San Diego, CA (USA). Apr 1990. 
675p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC07-881D12698. (GA-A—19862-Vol.2). Order Num- 
ber DE90013719. Available from NTIS, PC A99/MF A01; OSTI; 
INIS; GPO Dep. 

The preliminary design report presents the results of General 
Atomics (GA) preliminary design effort to develop weight truck from 
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reactor spent fuel shipping casks. The thermal evaluation of the 
Office of Civilian Radioactive Waste Management (OCRWM) cask 
considered normal and hypothetical accident conditions of trans- 
port. We employed analytical modeling as well as fire testing of the 
neutron shielding material to perform the evaluation. This docu- 
ment addresses the thermal design features of the cask, discusses 
thermal criteria, and summarizes the results of the thermal evalua- 
tion, as well as results of structural containment and nuclear 
evaluations that support the design. Also included are the results 
of trade-off studies. 69 refs., 103 figs., 76 tabs. 


39432 (DOE/ID/12701—1-Vol.1) Babcock and Wilcox BR-100 
100-ton rail/barge spent fuel shipping cask: Preliminary de- 
sign report: Volume 1. B&W Fuel Co., Lynchburg, VA (USA). Feb 
1990. 380p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC07-881D12701. (BW-51-1177082-02-Vol.1). 
Order Number DE90013716. Available from NTIS, PC A17/MF 
A01; OSTI; INIS; GPO Dep. 

This Preliminary Design Report (PDR) provides a detailed de- 
scription of the design, analyses, and testing programs for the 
BR-100 cask. The BR-100 is a Type B(U) cask designed for trans- 
port by rail or barge. This report presents the preliminary analyses 
and tests which have been performed for the BR-100 and outlines 
the confirmatory analyses and tests which will be performed. 


39433 (DOE/WIPP-90-002) Waste Isolation Pilot Plant dry 
bin-scale integrated systems checkout plan. Westinghouse 
Electric Corp., Carlsbad, NM (USA). Waste Isolation Div. Mar 
1990. 65p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-86AL31950. Order Number DE90013697. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The Integrated Systems Checkout Plan (ISCP) addresses a two- 
phase approach to ensuring WIPP readiness to support the Dry 
Bin-Scale CH TRU Waste Test. The first phase includes all those 
activities necessary to ensure readiness of individual systems and 
equipment. The second phase is a bin-scale integrated checkout 
using four mock bins. The ISCP has been developed to provide 
assurance that operational activities dedicated to supporting the 
bin-scale tests can be achieved safely. To attain this assurance, a 
systematic approach will address: development of procedures to 
control system and equipment start-up and acceptance tests; de- 
velopment of procedures to control operation of systems and 
equipment, waste receipt, emplacement, operation, test termina- 
tion, waste retrieval, and post-test shipping; monitoring of systems 
installation and checkout to ensure systems meet acceptance test- 
ing criteria; initial operation of systems to validate procedural 
controls; training of personnel te perform systems operational activ- 
ities in accordance with procedural controls; capability of corrective 
action for abnormal events; and documentation of acceptance test- 
ing data and personnel training and qualification requirements. 11 
refs., 7 figs., 2 tabs. 


39434 (FNAL-TM—1664) Guidelines for structural bolting in 
accordance with the AISC [American Institute of Steel Con- 
struction] ninth edition “Manual of Steel Construction”. 
Western, J.L. Fermi National Accelerator Lab., Batavia, IL (USA). 6 
Jun 1990. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. Order Number DE90012046. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This paper specifies the usage of structural bolts in terms of their 
design, selection and application, in accordance with the American 
Institute of Steel Construction (AISC) Ninth Edition. “Manual of 
Steel Construction.” 


39435 (FNAL-TM—1665) Vacuum deposition system. Austin, 
S.; Bark, D. Fermi National Accelerator Lab., Batavia, IL (USA). 31 
May 1990. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO02-76CH03000. Order Number DE90013524. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Physics Section vacuum deposition system is available for 
several types of thin film techniques. This vacuum evaporation sys- 
tem operates in the high vacuum range. The evaporation source is 
a resistive heating element, either a boat or a filament design. 
Coating is then line of sight from the source. Substrates to be 
coated can have a maximum diameter of 17 inches. At this time 
the variations in the thickness of the coatings can be controlled, by 





monitor, to within about 100 angstroms. The system diagrams fol- 
low the Operation Procedures and the Sample Coating Procedures 
provided in this document. 3 figs. 


39436 (LA-UR-90-2135) Calculated non-linear magnetic 
field penetration of plasma opening switches. Mason, R.J. (Los 
Alamos National Lab., NM (USA)); Jones, M.E.; Wilson, D.C.; 
Bergman, C.; Thiem, K.; Grossmann, J.M.; Ottinger, P.F. Los 
Alamos National Lab., NM (USA). 15 Jun 1990. 7p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-9007111-6: 8. international conference on high-power par- 
ticle beams, Novosibirsk (USSR), 2-5 Jul 1990). Order Number 
DE90013156. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

We examine magnetic field penetration in the Plasma Opening 
Switch, exploring, in particular, advective field penetration arising in 
conjunction with radial density gradients across the cathode anode 
gap. Our calculations have been completed with the implicit multi- 
fluid, ANTHEM code. We show favored penetration along a radial 
density jump, unstable plain wave penetration for a 1/(y — Vase) 
density dependence (with y measured from cathode to anode at 
Ya) in planar switches, and the penetration of finger-like magnetic 
field perturbations, when the fill plasmas bears initial sinusoidal dis- 
turbances on its generator interface. 7 refs., 4 figs. 


39437 (N-90-19390, pp. 24) A parametric heat transfer 
study for cryogenic ball bearings in SSME HPOTP. Chyu, M.K. 
Alabama Univ., Huntsville, AL (USA). Dec 1989. (NASA-CR- 
183837;NAS—1 .26:183837;CONF-8906334—: 1989 NASA/ASEE 
summer faculty fellowship program, Huntsville, AL (USA), 5 Jun 
1989). In Research reports: 1989 NASA/ASEE Summer faculty fel- 
lowship program. Available from NTIS, PC A99/MF E06. 

A numerical modeling is to examine the effects of coolant con- 
vective heat transfer coefficient and frictional heating on the local 
temperature characteristics of a ball element in Space Shuttle Main 
Engine (SSME) High Pressure Oxidizer Turbopump (HPOTP) 
bearing. The present modeling uses a control-volume based, finite- 
difference method to solve the non-dimensionalized heat 
conduction equation in spherical coordinate system. The dimen- 
sionless temperature is found as a function of Biot number, heat 
flux ratio between the two race contacts, and location in the ball. 
The current results show that, for a given cooling capability, the 
ball temperature generally increases almost linearly with the heat 
input from the race-contacts. This increase is always very high at 
one of the two contacts. An increase in heat transfer coefficient 
generally reduces the ball temperature and alleviates the tempera- 
ture gradient, except for the regions very close to the race 
contacts. For a 10-fold increase of heat transfer coefficient, temper- 
ature decrease is 35 percent for the average over entire ball, and 
10 percent at the inner-race contact. The corresponding change of 
temperature gradient displays opposing trends between the regions 
immediately adjacent to the contacts and the remaining portion of 
the ball. The average temperature gradient in the vicinity of both 
contacts increases approximately 70 to 100 percent. A higher tem- 
perature gradient produces excessive thermal stress locally which 
may be detrimental to the material integrity. This, however, is the 
only unfavorable issue for an increase of heat transfer coefficient. 


39438 (N-90-19552) Mechano-caloric cooling device. Final 
report. Frederking, T.H.K.; Luna, J.; Abbassi, P.; Carandang, R.M. 
California Univ., Los Angeles, CA (USA). 1989. 72p. (NASA- 
CR-186316;NAS—1 .26:186316;UCLA-ENG-—90-05). Available from 
NTIS, PC A04/MF A01. 

The mechano-caloric effect is potentially useful in the He Il tem- 
perature range. Aside from demonstration work, little quantification 
effort appears to have been known since other refrigeration possi- 
bilities have been available for some time. Successful He Il 
use-related system examples are as follows: in space, the utiliza- 
tion of the latent heat of vaporization has been quite successful in 
vapor-liquid phase separation (VLPS) in conjunction with thermo- 
mechanical force application in plugs. In magnet cooling systems, 
the possibility of using the mechano-caloric cooling effect in con- 
junction with thermo-mechanical circulation pump schemes, has 
been assessed (but not quantified yet to the extent desirable). A 
third example is quoted in conjunction with superfluid wind tunnel 
studies and liquid helium tow tank for surface vessels respectively. 
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In all of these (partially future) R and D areas, the question of re- 
frigerator effectiveness using the mechano-caloric effect appears to 
be relevant, possibly in conjunction with questions of reliability and 
simplicity. The present work is concerned with quantification of 
phenomena including simplified thermodynamic cycle calculations. 


39439 (ORNL/FTR-2482) [Meetings on robotic vision tech- 
nology]: Foreign trip report, December 13-27, 1986. Mann, 
R.C. Oak Ridge National Lab., TN (USA). 12 Jan 1987. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
84 9R21400. Order Number DE90012343. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler attended the Second Aalborg Workshop on Robot 
Vision, presented seminars entitled “Hypercube Concurrent Proces- 
sors,” “Motion Detection in the Presence of Changes in 
Illumination,” and “Analysis of Digital Images Obtained by Two- 
Dimensional Electrophoresis,” and chaired a discussion session on 
object description. Following the workshop, the traveler visited the 
Biophysics Department at Johannes Gutenburg-University in 
Mainz, Federal Republic of Germany, and presented a seminar on 
concurrent computing for artificial and development in computer vi- 
sion in Denmark. The discussions between the group of Professor 
von Seelen and the vision group at ORNL/CESAR concerning col- 
laboration on research in human analog computer vision. 


39440 (ORNL/FTR-2558) [Workshop on mobile robot is- 
sues]: Foreign trip , May 9-16, 1987. Weisbin, C.R. Oak 
Ridge National Lab., TN (USA). 25 May 1987. 16p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90013137. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

This workshop on Mobile Robot Issues was attended by approxi- 
mately 40 researchers from 12 countries each selected through 
invitation by an international organizing committee. Travel ex- 
penses were provided by NATO. The agenda for the meeting is 
given in Appendix A. The interaction with the international mobile 
robotics community enhanced the profile of ORNL in autonomous 
intelligent machine research and enabled an assessment of CE- 
SAR's research objectives and RISP program objectives relative to 
the current state-of-the-art. Unlike DOE-supported research in the 
area of intelligent machines, other groups performing related re- 
search for different applications appear not to be funds limited. 


39441 (ORNL/FTR-2563) [Advanced robotics program 
workshop]: Foreign trip report, May 9-16, 1987. Mann, R.C. 
Oak Ridge National Lab., TN (USA). 28 May 1987. 8p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
Order Number DE90012341. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

The traveler attended the Advanced Robotics Program Work- 
shop on Manipulators, Sensors and Steps Towards Mobility, that 
was organized by the German Nuclear Research Center in Karl- 
sruhe (KFK), FRG, May 11-13, 1987. The traveler presented a 
paper on “Multi-Sensor Integration for a Mobile Robot Using Con- 
current Computing”. Following the workshop, the traveler visited 
the Institute for Informatics at Karlsruhe University, since the origi- 
nally planned visit at the Fraunhofer Institute for Manufacturing 
Automation in Stuttgart was included in the workshop program. The 
traveler obtained important information on Japanese and German 
projects in robotics for nuclear fission and fusion reactors, that are 
similar in scope and approach to the DOE/NE Program in Robotics 
for Advanced Reactors. 


39442 (ORNL/FTR-2667) [Technical exchange in robotics 
for reactor decommissioning between the USA and Japan]: 
Foreign trip report, September 6-15, 1987. Weisbin, C.R. Oak 
Ridge National Lab., TN (USA). 22 Sep 1987. 17p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90013140. Available from NTiS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Japan is one of the world leaders in artificial intelligence and 
robotics. A major collaborative program already exists between the 
ORNL CFRP effort in advanced teleoperations and the Japanese 
interest in remote handling for nuclear fuel reprocessing. The sub- 
ject visit was stimulated by the Japanese to foster a broader 
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exchange in the area of autonomous robotics and intelligent ma- 
chines. Following a visit to CESAR approximately one year ago, 
JAERI proposed a similar initiative in intelligent autonomous ma- 
chines. This effort (HASP) has been formally approved as a ten 
year program, and initiated in its first year with eight full-time re- 
searchers. Beginning next year, it is expected that this effort will 
grow to its maximum level of 25 researchers per year. Prospects 
for potential technical exchange in Al/robotics appear promising. 
Additional opportunities may exist in remote handling for reactor 
decommissioning. 


39443 (ORNL/TR-3046) [Robotic hands]: Foreign trip re- 
port, September tember 11, 1988. Mann, R.C. Oak Ridge 
National Lab., TN (USA). 23 Sep 1988. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE90012361. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The traveler attended the International Workshop on Robot 
Hands at the Palace Hotel in Dubrovnik, Yugoslavia. The traveler 
presented a lecture on “An integrated sensor system for the ORNL 
mobile robot.” The traveler obtained important information on 
current R&D efforts in multi-fingered robot hands and object recog- 
nition using touch sensing. 


39444 (SAND-90-0533) Specifications for a voice/open 
data cable distribution system. Bisbee, T.L. Sandia National 
Labs., Albuquerque, NM (USA). Jun 1990. 27p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. Order 
Number DE90013601. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This report describes standard design criteria for and intrabuild- 
ing and interbuilding telecommunications wiring system to provide 
voice and open data services to facilities at Sandia National Labo- 
ratories, Albuquerque. 


39445 (SAND-90-0763C) Field testing of the Cobra Seal 
System. Yellin, E. (international Atomic Energy Agency, Vienna 
——- Vodrazka, P.; Ystesund, K.; Drayer, D. Sandia National 

, Albuquerque, NM (USA). [1 990]. 7p. Sponsored by U.S. 
DOE” Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9007106—10: Institute of nuclear materials management 
conference, Los Angeles, CA (USA), 15-18 Jul 1990). Order Num- 
ber DE90013311. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The Cobra Seal System consists of a passive fiber optic seal 
and verification equipment which have been modified to take ad- 
vantage of current technology. The seal permits on-site verification 
without requiring replacement of the seal. The modifications to the 
original Cobra Seal System extended the maximum fiber optic ca- 
ble length from 1 meter to 10 meters. This improvement allowed 
the Cobra Seal to be considered for application on dry irradiated 
fuel storage canisters at two Canadian facilities. These canisters 
are located in an exterior environment exposed to extreme weather 
conditions. This paper describe the application of the Cobra Seal 
to these canisters, a housing for the protection of the Cobra Seal 
body from the environment, and some preliminary results of the 
IAEA field tests. 4 refs. 


39446 (UCRL-101639) Hierarchical controlled component 
synthesis of large space structures. Young, K.D. Lawrence Liv- 
ermore National Lab., CA (USA). [1990]. 12p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9008118—-1: 11. International Federation of Automatic Control 
(IFAC) World Congress conference, Tallinn (USSR), 13-17 Aug 
1990). Order Number DE90013476. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This paper describes a new framework called Controlled Compo- 
nent Synthesis for the design of multi-level decentralized for large 
flexible structures. In contrast to the existing decentralized control 
approach in which the design begins with a given dynamic model 
of the flexible structure, controlled components are built and as- 
sembied into a controlled flexible structure that meets performance 
specifications. A simple truss structural control problem is em- 
ployed to illustrate the design procedures, as well as demonstrate 
the potentials of the developed method for controlling very large di- 
mensional truss structures. 15 refs., 9 figs. 
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39447 (UCRL—102572) Development of deep drawn alu- 
minum piston tanks. Whitehead, J.C.; Bronder, R.L.; Kilgard, 
L.W.; Evans, M.C.; Ormsby, A.E.; Spears, H.R.; Wilson, J.D. 
Lawrence Livermore National Lab., CA (USA). 8 Jun 1990. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900720-2: 26. AIAA/SAE/ASME/ASEE joint 
propulsion conference and exhibit, Orlando, FL (USA), 16-18 Jul 
1990). Order Number DE90013472. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep 

An aluminum piston tank has been developed for applications re- 
quiring lightweight, low cost, low pressure, positive-expulsion liquid 
storage. The 3 liter (183 in) vessel is made primarily from alu- 
minum sheet, using production forming and joining operations. The 
development process relied mainly on pressurizing prototype parts 
and assemblies to failure, as the primary source of decision mak- 
ing information for driving the tank design toward its optimum 
minimum-mass configuration. Critical issues addressed by develop- 
ment testing included piston operation, strength of thin-walled 
formed shells, alloy choice, and joining the end cap to the seam- 
less deep drawn can. 9 refs., 8 figs. 


39448 (UCRL-JC—103134) Frequency shaped sliding mode 
synthesis. Young, K.D. (Lawrence Livermore National Lab., CA 
(USA)); Oezguener, U. Lawrence Livermore National Lab., CA 
(USA). Mar 1990. 21p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-9003180-1: 
International workshop on variable structure systems and their ap- 
plications, Sarajevo (Yugoslavia), 19-20 Mar 1990). Order Number 
DE90013286. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Dep. 

A sliding mode design method based on frequency shaped 
quadratic optimal control formulation is proposed in this paper. This 
method is applied to the design of a VSC controller for a flexible 
link robot arm. Simulation results show that the excitation of the 
link deformations can be minimized by introducing frequency- 
shaping in the synthesis of sliding mode. 7 refs., 19 figs. 


39449 (UCRL-JC—104211) Method of calculating test leak- 
age rate for a spent fuel cask. Fischer, L.E. Lawrence Livermore 
National Lab., CA (USA). 13 Jun 1990. 8p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
900617-16: Pressure vessels and piping conference: be in tune 
for the 90's, Nashville, TN (USA), 17-21 Jun 1990). Order Number 
DE90013288. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


This report presents a method for calculating containment test 
leakage rates of radionuclides from an example spent fuel cask. 
Three releasable radioactive sources are considered: residual con- 
tamination in the cask cavity, crud on the fuel elements, and the 
radionuclides within the fuel rods. The ANSI N14.5 standard is 
used to calculate the test leakage rates from the maximum 
permissible releases determined from 10 CFR 71 containment re- 
quirements. 6 refs., 2 tabs. 


39450 Status of spent-fuel shipping cask development. Hall, 
I.K.; Hinschberger, T.S. Transactions of the American Nuclear So- 
ciety (USA), 60: 123 (1989). (CONF-891103—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The purpose of the Cask Systems Development Program is to 
develop a variety of cask systems that can safely and economically 
transport commercia! spent fuel and high-level waste from the gen- 
erating sites to a federal geologic repository or monitored 
retrievable storage (MRS) facility. This paper is limited to a discus- 
sion of the status of from-reactor spent-fuel cask development; 
future cask development plans include MRS-to-repository casks, 
specialty casks for nonstandard spent fuel and nonfuel materials, 
and defense high-level waste casks. Spent-fuel casks must be 
available in the late 1990s to support the U.S. Department of En- 
ergy (DOE) Office of Civilian Radioactive Waste Management 
(OCRWM) shipments from utilities. DOE-ldaho, with the support of 
EG&G Idaho, Inc., Sandia National Laboratories, and selected 
cask developing contractors, has been assigned the responsibility 
for developing a new generation of cask systems. Four categories 
of spent fuel casks were initially proposed: (1) legal weight truck 
(LWT) casks (2) overweight truck (OWT) casks (3) rail/barge (R/B) 





casks (4) dual purpose (DP) storage/transport casks. Casks are 
being designed for reduced occupational radiation exposure at the 
receiving facility by facilitating the use of remote handling equip- 
ment. Automation of remote handling systems may be used to 
reduce cask turnaround time. Reducing turnaround time promotes 
reduced radiation exposure to occupational workers and improves 
cask utilization efficiency. 


39451 Spent fuel storage cask testing and cperational expe- 
rience at the Idaho National Engineering Laboratory. Eslinger, 
L.E.; Schmitt, R.C. Transactions of the American Nuclear Society 
(USA), 60: 124 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Spent-fuel storage cask research, development, and demonstra- 
tion activities are being performed for the U.S. Department of 
Energy's (DOE's) Office of Civilian Radioactive Waste Management 
(OCRW\W) as a part of the storage cask testing program. The cask 
testing program at federal sites and other locations supports the 
Nuclear Waste Policy Act (NWPA) and DOE objectives for cooper- 
ative demonstrations with the cask vendors and utilities for 
development of at-reactor dry cask storage capabilities for spent 
nuclear fuel assemblies. One research and development program 
for the storage cask performance testing of metal storage cask 
was initiated through a cooperative agreement between Virginia 
Power and DOE in 1984. The performance testing was conducted 
for the DOE and the Electric Power Research Institute by the Pa- 
cific Northwest laboratory, operated for DOE by Battelle Memorial 
Institute, and the Idaho National Engineering Laboratory (INEL), 
operated for DOE by EG&G Idaho, Inc. In 1988 a cooperative 
agreement was entered into by DOE with Pacific Sierra Nuclear 
Associates (PSN) for performance testing of the PSN concrete 
Ventilated Storage Cask. Another closely related activity involving 
INEL is a transportable storage cask project identified as the 
Nuclear Fuel Services Spent-Fuel Shipping/Storage Cask Demon- 
stration Project. The purpose of this project is to demonstrate the 
feasibility of packing, transporting, and storing commercial spent 
fuel in dual-purpose transport/storage casks. 


39452 Payload trade-offs for the Westinghouse TITAN cask 
designed to transport spent nuclear fuel. Little, C.C.; Severson, 
W.J. Transactions of the American Nuclear Society (USA), 60: 
124-126 (1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

The Westinghouse TITAN cask is a shipping cask being devel- 
oped to support a proposed fleet of U.S. Department of Energy 
(DOE) casks for use in transporting spent light water reactor fuel 
from nuclear power plants to a monitored retrievable storage or the 
nation’s first geologic repository, Studies have been conducted that 
define optimal payloads for this cask for a significant percentage of 
the existing and anticipated inventory of spent fuel. This paper 
presents a description of these studies and their conclusions. 


39453 BR-100 spent fuel shipping cask. McGuinn, E.J.; Chil- 
dress, P.C.; Bochard, C.M. Transactions of the American Nuclear 
Society (USA), 60: 126-127 (1989). (CONF-891103—: Winter meet- 
ing of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
The Nuclear Waste Policy Act of 1982 mandates that the U.S. 
Department of Energy (DOE) establish an integrated waste man- 
agement system leading to permanent, deep geologic disposal of 
spent nuclear fuel and high-level wastes. As part of the transporta- 
tion component of this system, Babcock & Wilcox Fuel Company 
(BWFC) is under contract to the DOE to develop a U.S. Nuclear 
Regulatory Commission (NRC)-certified shipping cask for spent nu- 
clear fuel that is compatible with both rail and barge modes of 
transportation. The BR-100 is a 100-t raiV/barge cask with a capac- 
ity of 21 pressurized water reactor (PWR) or 52 boiling water 
reactor (BWR) 10-yr cooled, intact fuel assemblies. optional basket 
designs may permit licensing the cask for a variety of payloads, in- 
cluding consolidated fuel. The BR-100 uses a multilayer cask body 
construction with lead gamma shielding and borated concrete neu- 
tron shielding sandwiched between stainless steel shells. Copper 
fins embedded in the concrete acts as a thermal switch. The thick- 
nesses of lead and concrete layers are established by the shielding 
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analysis so that the external dose rates for the cask packaging will 
be below the limits set by 10CFR71 of the Code of Federal Regu- 
lations. Innovative design features are the keys to optimizing the 
BR-100 cask. The life-cycle cost analysis was used to identify areas 
of the design where innovation would have the greatest impact. 


39454 St transport cask design and challenges. Hous- 
ton, J.V.; Viebrock, J.M. Transactions of the American Nuclear 
Society (USA), 60: 127 (1989). (CONF-891103-: Winter meeting 
of the American Nuclear Society (ANS) and nuclear power and 
technology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 
The concept of spent-fuel casks that could be used for both stor- 
age and for transport has been around for some years, but was 
only seriously evaluated when utilities started becoming concerned 
about adequate fuel storage. In the early 1980s, the U.S. Depart- 
ment of Energy proposed to solve the problem with their 
away-from-reactor storage facility concept. This was superceded by 
passage of the Nuclear Waste Policy Act of 1982, which directed 
the development of one or more waste repositories, the first of 
which was to be in operation by 1998. Delays in this program now 
indicate an opening data of 2003 or later. This, together with the 
lack of significant progress on a monitored retrievable storage facil- 
ity, leaves the utility companies to solve their storage problems 
individually. One alternative is to use dual-purpose casks. The use 
of such a cask should eliminate the need to move the cask and 
fuel back into the spent-fuel pool for transfer to a transport cask. 
However, a dual-purpose cask must be licensed for use under both 
10CFR71 and 10CFR72 of the U.S. Code of Federal Regulations. 
The purpose of this paper is to examine the differences between 
the requirements of 10CFR71 and 10CFR72, to note the changes 
over the past several years in the NRC’s interpretation of 10CFR71 
requirements, and to review the design modifications that the Nu- 
clear Assurance Corporation (NAC) believes are required to make 
a licensed storage cask acceptable for transport under 10CFR71. 
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Refer also to citation(s) 38359, 38447, 38521, 38780, 38857, 
38944, 38996, 38997, 38998, 39000, 39005, 39212, 39480, 39504, 
39524 


39455 (AD-A-219130/2/XAB) Holocinematography for stud- 
les of turbulent multiphase flow. Final report, 15 December 
1988-15 December 1989. Faeth, G.M.; Ruff, G.A.; Bernal, LP. 
Michigan Univ., Ann Arbor, Mi (USA). Gas Dynamics Labs. 15 Jan 
1990. 29p. (GDL/GMF-90-02). Available from NTIS, PC A03/MF 
A01. 

The development of a high-speed holocinematography system 
for three-dimensional time-dependent measurements of the dynam- 
ics of dispersed flows is described. An on-line system based on a 
copper-vapor laser was assembled and used to obtain holocine- 
matogram film strips of a particle-containing flow field. The present 
system can operate at framing rates up to 6000 holograms per 
second, yielding film strips up to 70 holograms long with a field of 
view having a diameter of 35 mm and a length of 120 mm. Exten- 
sion to an off-axis configuration, for higher resolution also appears 
to be feasible. Either configuration provides unprecedented capabil- 
ities for studying laminar and turbulent single or multiphase flow 
phenomena that are not accessible using existing methods. 


39456 (K/CSD/INF-89/31/R1) Smoothing strategies for sur- 
face temperatures measured during vigorous transient boiling. 
Park, J.E.; Chu, W.; Ludtka, G.M. Oak Ridge Gaseous Diffusion 
Plant, TN (USA). [1990]. 9p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract ACO5-840T21400. (CONF-900619-6: 5. 
AIAA/ASME thermal physics and heat transfer conference, Seattle, 
WA (USA), 18-20 Jun 1990). Order Number DE90013705. Avail- 
able from NTIS, PC A02/MF A01 - OSTI. 

A vertically oriented hollow nickel cylinder (0.15-m dia, 0.3-m 
height, 0.095-m wall thickness) has been quenched in cold (22 °C) 
water from an initial temperature of 810°C. During the quench, the 
output from surface-mounted intrinsic thermocouples was digitized 
and recorded at intervals of 0.004 s over a test period of 40 s. The 
output from one of these thermocouples is examined in detail. A 


procedure for smoothing and interpreting the output is developed. 
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The raw thermocouple signals exhibit three distinct regimes, stable 
film boiling (surface temperatures of above 400°C), unstable film 
boiling (400° to 120-140°C), and nucleate boiling. In the first and 
second regimes, the data show fluctuations of +50°C that are 
attributed to formation and collapse of bubbles on the vertical sur- 
face of the cylinder. Because the measurements are ultimately to 
be used to predict surface heat fluxes, the high-frequency fluctua- 
tions must be removed or averaged without destroying the 
transient character of the cooling curve. Three strategies are dis- 
cussed: (1) Beck's Second Inverse Heat Conduction method, (2) a 
moving window with a linear least-mean-squares (LMS) fit to re- 
place each point in turn, and (3) Fourier series with the highest 
frequencies deleted from the spectrum before reconstructing the 
signals. The experiments are summarized, the raw data are ana- 
lyzed, the methods are explained, and results using each of the 
methods are presented and discussed. 13 refs., 10 figs. 


39457 (N-90-19390, pp. 33) Evaluation of the heat transfer 
module (FAHT) of Failure Analysis Nonlinear Thermal And 
Structural Integrated Code (FANTASTIC). Keyhani, M. Alabama 
Univ., Huntsville, AL (USA). Dec 1989. (NASA-CR-183837;NAS— 
1.26:183837;CONF-8906334—: 1989 NASA/ASEE summer faculty 
feliowship program, Huntsville, AL (USA), 5 Jun 1989). In Re- 
search reports: 1989 NASA/ASEE Summer faculty fellowship 
program. Available from NTIS, PC A99/MF E06. 

The heat transfer module of FANTASTIC Code (FAHT) is studied 
and evaluated to the extend possible during the ten weeks duration 
of this project. A brief background of the previous studies is given 
and the governing equations as modeled in FAHT are discussed. 
FAHT's capabilities and limitations based on these equations and 
its coding methodology are explained in detail. It is established that 
with improper choice of element size and time step FAHT’s tem- 
perature field prediction at some nodes will be below the initial 
condition. The source of this unrealistic temperature prediction is 
identified and a procedure is proposed for avoiding this phenome- 
non. It is further shown that the proposed procedure will converge 
to an accurate prediction upon mesh refinement. Unfortunately due 
to lack of time FAHT's ability to accurately account for pyrolysis 
and surface ablation has not been verified. Therefore, at the 
present time it can be stated with confidence that FAHT can accu- 
rately predict the temperature field for a transient multi-dimensional, 
orthotropic material with directional dependence, variable property, 
with nonlinear boundary condition. Such a prediction will provide an 
upper limit for the temperature field in an ablating decomposing 
nozzle liner. The pore pressure field, however, will not be known. 


39458 (SAND-90-0878C) An experimental study of laminar 
film condensation with Stefan number greater than unity. Ma- 
hajan, R.L. (AT and T Bell Labs., Princeton, NJ (USA)); Dickinson, 
D.A.; Chu, T.Y. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 6p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO04-76DP00789. (CONF-900619-5: 5. AIAA/ASME thermal 
physics and heat transfer conference, Seattle, WA (USA), 18-20 
Jun 1990). Order Number DE90013240. Available from NTIS, PC 
A02/MF A01 - OSTI. 

Experimental laminar condensation heat transfer data is reported 
for fluids with Stefan number up to 3.5. The fluid is a member of a 
family of fluorinated fluids developed in the last decade which have 
been extensively used in the electronics industry for soldering, 
cooling, and testing applications. Experiments were performed by 
suddenly immersing cold copper spheres in the saturated vapor of 
this fluid, and neat transfer rates were calculated using the quasi- 
steady temperature response of the spheres. In these experiments, 
the difference between saturation and wall temperature varied from 
0.5°C to 190°C. Over this range of temperature difference, the 
condensate properties vary significantly. For example, viscosity of 
the condense varies by a factor of over 5C. Corrections for the 
temperature dependent properties of the condensate therefore 
were incorporated in calculating the Nusselt number based on the 
average heat transfer coefficient. The results are discussed in light 
of past experimental data theory for Stefan number less than 1. To 
the knowledge of the authors, this is the first reported study of con- 
densation heat transfer for Stefan number greater that unity. 24 
refs., 7 figs., 2 tabs. 
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39459 Assessment of the TRAC-PF1/MOD1 condensation 
mode! against annular-mist flow, transition to unstable flow, 
and oscillating-plug flow data. Cappiello, M.W. (Los Alamos Na- 
tional Lab., NM (USA)). pp. 39-46 of Proceedings of the third 
nuclear thermal hydraulics meeting. American Nuclear Society, La 
Grange Park, IL (USA) (1987). (CONF-8711210—: 3. ANS winter 
meeting on nuclear thermal hydraulics, Los Angeles, CA (USA), 
15-19 Nov 1987). 

This paper presents an assessment of TRAC-PF1/MOD1 
(TRAC). Three flow regimes with direct-contact condensation of 
steam with subcooled water were investigated: annular-mist flow, 
transition to unstable flow, and oscillating-plug flow. The droplet 
condensation model was implemented and tested as well. It was 
found that the model did not offer a significant improvement over 
the current condensation mode! used in TRAC for the case of 
armnular-mist flow. It was found that TRAC was able to accurately 
predict the transition from stable to unstable flow at the same con- 
ditions as observed in the data. For the case of oscillatory-plug 
flow, TRAC was in moderate agreement with the oscillation fre- 
quency and amplitude. 


39460 A method of adaptive nodes for convective heat 
transfer problems. Tzanos, C.P. (Argonne National Lab., IL 
(USA). Reactor Analysis and Safety Div.). Numerical Heat Transfer 
(USA), 15(2): 153-170 (1989). DOE Contract W-31-109-ENG-38. 

A simple method of adaptive (time-dependent) spatial node inter- 
vals was developed that gives, with a small number of nodes, 
accurate solutions to convective heat transfer problems. In this 
method, the nodes intervals change with time such that the maxi- 
mum absolute value of error estimates arising from numerical 
spatial integration are the same in all intervals. At this stage the 
method has been applied only to one-dimensional problems. 
Numerical results from its application to three transients in an inter- 
mediate heat exchanger of a nuclear liquid metal reactor are 
presented. In these transients, the temperatures predicted with 20 
adaptive node intervals differed by less than 2 K from those pre- 
dicted with 140 intervals of equal size. For the same transients, if 
intervals of fixed size are used to avoid either failure of conver- 
gency or large errors, more than 100 nodes are needed. 


39461 Computation of heat and fluid flow in ducts of 
arbitrary cross section. Zhang, H.Y. (Florida Inst. of Tech., Mel- 
bourne, FL (USA). Dept. of Mechanical Engineering); Ebadian, 
M.A.; Campo, A. Numerical Heat Transfer, Part A: Applications 
(USA), 17(2): 231 (Mar 1990). 

This paper reports on convective heat transfer in irregular ducts 
maintained under a constant wall temperature. In particular, due to 
the complexity of the geometry, the paper investigates in detail the 
fluid flow and convective heat transfer in right-triangular and semi- 
circular ducts. The hydrodynamically fully developed flow and the 
developing temperature in these geometries are obtained analyti- 
cally/numerically from the solution of the energy equation 
employing the method of lines. The energy equation is reformu- 
lated by a system of a first-order differential equation controlling 
the temperature along each line. It was found that reliable closed- 
form solutions for the temperature distribution in the thermal 
entrance region can be obtained utilizing 21 lines, or less, dis- 
played in the cross-stream direction of the duct. The grid pattern 
chosen provides drastic savings in computing time. Results for the 
thermal entry region flow heat transfer are presented in tabular and 
graphical forms. The representative curves illustrating the variation 
of bulk temperature and Nusselt numbers with nertinent parame- 
ters in the entire thermal entry region are plotted. The computed 
results are compared against some analytical/numerical findings re- 
ported in the literature. In all cases, satisfactory comparison is 
obtained. The asymptotic Nusselt numbers are 1.90, 2.25, and 
2.29 for 15°, 30°, and 45° right-triangular ducts, respectively, and 
6.030 for semicircular ducts. 


39462 Steady-state two dimensional inverse heat conduc- 
tion. Hensel, E. (New Mexico State Univ., Las Cruces, NM (USA). 
Dept. of Mechanical Engineering); Hills, R. Numerical Heat Trans- 
fer (USA), 15(2): 227-240 (1989). 

A method for analysis of multidimensional steady-state inverse 
heat conduction problems is presented. The method employs an 
adjoined formulation to approximate a set of sensitivity coefficients 





that relate temperature and heat flux observations to unknown sur- 
face conditions. The resulting nonsquare system of equations is 
regularized and subsequently solved in a least-squares sense. A 
technique is presented for evaluating the accuracy of the estimate 
surface conditions in terms of resolution and variance. The method 
is applied to example problems in two dimensions for cases in 
which limited information about the surface condition is available. 
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39463 (BNWL-CC-—2111) Compatibility studies for the 
waste packaging program: Interim report. Fullam, H.T. Battelle 
Pacific Northwest Lab., Richland, WA (USA). Mar 1969. 16p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO6- 
76RL01830. Order Number DE90013439. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A program is now underway by Battelle-Northwest to develop the 
technology required for a waste packaging plant. Cesium chloride 
and strontium fluoride have been selected as the prime candidates 
for packaging. Cesium diuranate and strontium pyrophosphate 
have been selected as backup compounds for packaging in case 
either or both of the prime candidates should be rejected for any 
reason. No detailed studies of CsCl compatibility have been re- 
ported and long term data are needed. As in the case with CsCl, 
no detailed studies have been made on SrF2 compatibility. As a re- 
sult of the lack of pertinent compatibility data, it is readily apparent 
that detailed studies are required on CsCl and SrF2 compatibility 
and at least scouting studies must be made on the compatibility of 
the backup packaging compounds. This report summarizes the 
compatibility studies that are underway at PNL using non- 
radioactive compounds. Capsule fabrication procedures and tests 
schedules are outlined. 


39464 (EGG-M-89242) Acousto-optic signature analysis 
for inspection of the orbiter thermal protection tile bonds. Ro- 
driguez, J.G.; Tow, D.M.; Barna, B.A. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). [1989]. 14p. Sponsored by National Aeronautics 
and Space Administration. DOE Contract AC07-761D01570. 
(CONF-8908160-3: 2. conference on non-destructive evaluation 
for aerospace requirements, Huntsville, AL (USA), 22-24 Aug 
1989). Order Number DE90013089. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The goal of this research is to develop a viable, on contacting 
NDE technique for the inspection of orbiter thermal protection sys- 
tem (TPS) tile bonds. Phase 2, discussed here, concentrated on 
developing an empirical understanding of the b onded and 
unbonded vibration signatures of acreage tiles. Controlled experi- 
ments in the laboratory have provided useful information on the 
dynamic response of TPS tiles. It has been shown that several sig- 
natures are common to all the “pedigree” tiles. This degree of 
consistency in the tile-SIP (strain isolation pad) dynamic response 
proves that an unbond can be detected for a known tile and estab- 
lished the basis for extending the analysis capability to arbitrary 
tiles for which there are no historical data. The field tests of the 
noncontacting laser acoustic sensor system, conducted at Kennedy 
Space Center (KSC), investigated the vibrational environment of 
the Orbiter Processing Facility (OPF) and its effect on the mea- 
surement and analysis techniques being developed. The data 
collected showed that for orbiter locations, such as the body flap 
and elevon, the data analysis scheme, and/or the sensor, will re- 
quire modification to accommodate the ambient motion. Several 
methods have been identified for accomplishing this, and a solution 
is seen as readily achievable. It was established that the tile re- 
sponse was similar to that observed in the laboratory. Of most 
importance, however, is that the field environment will not affect 
the physics of the dynamic response that is related to bond condi- 
tion. All of this information is fundamental to any future design and 
development of a prototype system. 2 refs., 9 figs. 


39465 (ORNU/ATD-31) Engine testing of thermographic 
phosphors: Part 1, Pratt & Whitney fixed-blade test; Part 2, 
Virginia Polytechnic Institute turbine-blade test. Tobin, K.W. 
(Oak Ridge National Lab., TN (USA)); Cates, M.R.; Beshears, D.L.; 
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Muhs, J.D.; Capps, G.J.; Smith, D.B.; Turley, W.D.; Lewis, W.; 
Noel, B.W.; Borella, H.M. Oak Ridge National Lab., TN (USA). May 
1990. 17p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE90013269. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A thermographic phosphor technique is being developed for non- 
intrusive high temperature analysis of the hostile environments 
associated with turbomachinery. This unique noncontact measure- 
ment system will eventually be applied to high-speed, rotating 
surfaces whose direct analysis has been unobtainable with current 
temperature-sensing devices and systems. Two experiments are 
reported which involve static surface temperature measurements in 
a Pratt & Whitney PW2037 turbine engine, and dynamic surface 
temperature measurements in a Pratt & Whitney JT15D turbofan 
jet engine. The thermographic phosphor materials applied to these 
engine environments were europium-doped yttrium oxide (T203:E,) 
and europium-doped yttrium vanadate (YVO,:E,,). The excitation 
energy was supplied by a tripled neodymium YAG (Nd:YAG) laser 
at 355 nm. 11 refs., 14 figs. 


39466  Laser-based and imaging techniques for the charac 
terization of industrial materials. Cielo, P. (Los Alamos National 
Laboratory, NM (USA)). pp. 647-654 of Lasers '88; Proceedings of 
the International Conference, Lake Tahoe, NV, Dec. 4-9, 1988. 
Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). 
(CONF-881244—: LASERS '88: 10th international conference on 
lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 
Recent developments in optical techniques for the characteriza- 
tion of industrial polymers, composites, and ceramics are reviewed. 
Results from the light-scattering analysis of polycarbonate/ 
polypropylene blends are presented. Spot-heating thermographic 
methods are demonstrated with the characterization of steel-fiber- 
filled polypropylene sheets with different steel concentrations and 
orientations. Also, consideration is given to the use of 
laser-ultrasound surface-acoustic-wave velocimetry to detect open- 
surface cracks and near-surface defects. The application of these 
techniques for on-line inspection tasks is discussed. 6 refs. 


39467 Acoustic signals from laser back reflections. Weeras- 
inghe, V.M. (Los Alamos National Laboratory, NM (USA)); Kamalu, 
J.N.; Steen, W.M.; Hibberd, R.D. pp. 739-744 of Lasers '88; Pro- 
ceedings of the International Conference, Lake Tahoe, NV, Dec. 
4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) 
(1989). (CONF-881244—: LASERS ’88: 10th international confer- 
ence on lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 
1988). 

An acoustic technique for real-time monitoring of laser welding 
and the detection of laser weld defects is presented. Results from 
experiments using a fast axial flow-type 2 kW CO2 laser, mild steel, 
and a pyroelectric detector are used to study the possibility of weld 
monitoring using acoustic signals from laser back reflections. The 
acoustic signal characteristics are compared with the characteristics 
of signals from a number of other sensors. It is found that the ther- 
mally induced acoustic stress waves in beam handling mirrors may 
be analyzed to obtain information of the state of the weld. 10 refs. 
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39468 (BCU/CE-90-02549) Circulating fluidized bed com- 
bustion of western Canadian fuels. Grace, J.R. (Dept. of 
Chemical Engineering, British Columbia Univ., Vancouver, BC 
(Canada)); Brereton, C.M.H.; Lim, C.J.; Legros, R.; Zhao, J.; Se- 
nior, R.C.; Wu, R.L.; Muir, J.R.; Engman, R. British Columbia 
Univ., Vancouver, BC (Canada). Dept. of Chemical Engineering. 
Aug 1989. 194p. 52SS.23440-7-9136. (MICROLOG-—90-02549). 
Available from PC Canada Centre for Mineral and Energy Technol- 
ogy, Technical Information Division, 562 Booth St., Room 20-C, 
Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1iA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 
Combustion tests were carried out on a modified pilot scale circu- 
lating fluidized bed combustion (CFBC) unit with various coals and 
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2 pitches derived from upgrading of unconventional crudes. Calcin- 
ing tests were also conducted using a calcium carbonate of direct 
interest to the pulp and paper industry. CFBC was found to be well 
suited to each of the fuels investigated, despite their very different 
properties. The provision of recycling of solids from the unit's sec- 
ondary cyclone led to significant improvements in combustion 
efficiency and in sulfur capture. A satisfactory product was obtained 
in the calcining trial. NOx emissions were generally in the 100-200 
ppM range, and increased with increasing Ca:S molar ratio. CO 
emissions were usually 100 ppM, but with considerable scatter. 
Relatively uniform temperatures were obtained for all fuels. Gas 
samples from the CFBC riser showed the presence of pronounced 
lateral gradients, associated with the tendency of solids to be con- 
veyed upwards in dilute flow in the core, along with downflow in an 
annular region near the wall. A more complex pattern occurs for 
NOx. Axial suspension density profiles were derived and a clear 
core-annular solids flow in the riser was shown. Analysis of the 
solids residues withdrawn during runs with the high-grade coal indi- 
cate that efficient recirculation of solids captured in the secondary 
cyclone results in significantly lower proportions of calcium sulfide 
than in runs where there was no return of these solids. Heat trans- 
fer results showed that the membrane wall gave lower heat transfer 
coefficients than a single tube for similar operating conditions. Intial 
steps have also been taken to develop a comprehensive model to 
predict reaction rates in CFBC risers. 62 refs., 74 figs., 38 tabs. 


39469 (N-90-18665) Investigation of methods to produce a 
uniform cloud of fuel particles in a flame tube. Siegert, C.E.; 
Pla, F.G.; Rubinstein, R.; Niezgoda, T.F.; Burns, R.J.; Johnson, 
J.A. National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center. Feb 1990. 25p. (NASA-TM— 
102376;E-51 10;NAS—1.15:102376). Available from NTIS, PC 
A03/MF A01. 

The combustion of a uniform, quiescent cloud of 30-micron fuel 
particles in a flame tube was proposed as a space-based, low- 
gravity experiment. The subject is the normal- and low-gravity 
testing of several methods to produce such a cloud, including tele- 
scoping propeller fans, air pumps, axial and quadrature acoustical 
speakers, and combinations of these devices. When operated in 
steady state, none of the methods produced an acceptably uniform 
cloud (+ or - 5 percent of the mean concentration), and voids in 
the cloud were clearly visible. In some cases, severe particle ag- 
glomeration was observed; however, these clusters could be 
broken apart by a short acoustic burst from an axially in-line 
speaker. Analyses and experiments reported elsewhere suggest 
that transient, acoustic mixing methods can enhance cloud unifor- 
mity while minimizing particle agglomeration. 


39470 (NAL-TM-605) Low oxygen combustion tester for 
high temperature reheat combustors. Yamada, Shuji, Shi- 
modaira, Kazuo; Horiuchi, Masashi. National Aerospace Lab., 
Chofu, Tokyo (Japan). Apr 1989. 17p. (In Japanese). Order Num- 
ber DE90505516. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

As a part of the development of high efficiency reheat cycle gas 
turbines, the combustion tester capable of testing under various 
oxygen content conditions at a combuster inlet was developed, to 
examine the flame holding, combustion and emission characteris- 
tics of combustors in high temperature low oxygen combustion. 
The tester allowed to supply the gas of low oxygen content (11%) 
and 1086K for combustion experiments of a half scale combustor 
model. The oxygen content of air was reduced to 11% by using an 
existing aeroplane gas turbine combustor as a preheat combustor. 
The temperature of as-preheated gas (1500K) was lowered with la- 
tent heat of water injected into the gas in a water-evaporizing 
cooler, and temperature profiles were obtained from the gas sam- 
pled at the combuster exit. As the experimental results, the cooler 
could obtain efficiently the required gas temperature at pressures 
of 5-8ata and an air/water ratio of 10 nearly equal to a design 
specification. 16 refs., 12 figs., 4 tabs. 


39471 


(NAL-TM-610) Measurement of temperature profile 
on adiabatic aerofoil model by radiation thermometer. Sawada, 
Hideo; Koike, Hiroshi; Suzuki, Koichi; Komatsu, Ikuo; Nakamura, 
Masataka; Baba, Shigeo. National Aerospace Lab., Chofu, Tokyo 
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(Japan). Jul 1989. 31p. (In Japanese). Order Number DE90505517. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Since aerodynamic characteristics of models were affected by air 
flow properties in wind tunnel experiments, to examine the influ- 
ence at the transition point of a boundary layer on an aerofoil, the 
transition point was measured by measuring temperature profiles 
on an adiabatic aerofoil model by a radiation thermometer. The 
temperature profiles closely related to air flow were formed on the 
model due to different temperature-rise rates on the model. Based 
on the observation of the temperature profiles and V * T (T: mea- 
sured temperature on the model), the location of a shock wave, 
separation region of air flow and location of the transition point on 
the model were observed. The adiabatic aerofoil was effective to 
observe flow modes under various model attitudes or air flow con- 
ditions. It was necessary to use lower heat coductive materials for 
the model, and to design similarly the thermal condition of each 
cross section over whole aerofoil. 4 refs., 42 figs., 4 tabs. 
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Refer also to citation(s) 38799, 39198, 39260, 39262, 39269, 
39277, 39284, 39341, 39458, 39602, 39604, 39658, 39660, 39661, 
39662, 39663, 39664, 39665, 39666, 39667, 39668, 39673, 40198 


39472 (AD-A-219500/6/XAB) Atomic velocity distributions 
out of hydrogen-maser dissociators. Technical report. Jaduszli- 
wer, B.; Chan, Y.C. Aerospace Corp., El Segundo, CA (USA). 
Chemistry and Physics Lab. 15 Feb 1990. 33p. (TR-0090(5945- 
05)-1). Available from NTIS, PC AO3/MF A01. 

Velocity distributions are determined for atoms effusing out of ra- 
dio frequency discharge hydrogen dissociators, of the type used in 
hydrogen masers. This work was motivated by long-term reliability 
issues related to the possible use of masers as freqency standards 
for satellites. A primary issue is the maser’s hydrogen budget, 
because many of the common failure modes of a maser involve ei- 
ther the hydrogen source or sink. Because the focusing properties 
of the state-selecting magnets are velocity dependent, the overall 
hydrogen budget will depend not only on the dissociation efficiency 
but also on the velocity distribution of the hydrogen atoms leaving 
the dissociation. Many times, that distribution has been tacitly as- 
sumed to be Maxwellian at wall temperature, but pressure in the 
dissociator increases. Operating the dissociator to yield a matched 
to that distribution may significantly improve the efficiency hydro- 
gen use by the maser. 


39473 (AD-A-219774/7/XAB) Long-pulse narrowband XeCi 
laser studies. Final report. Cates, M.C. Maxwell Labs., Inc., San 
Diego, CA (USA). 15 Mar 1990. 141p. (MLR-3529). Available from 
NTIS, PC AO7/MF A01. 

Long pulse narrowband e-beam pumped excimer lasers are of 
interest for applications that require large amounts of energy to be 
delivered to a target. The e-beam pumping allows scaling to large 
energies. Increasing the laser pulse length while keeping the en- 
ergy constant results in a lower laser flux, which eases design 
constraints on the laser optics for large systems. Atmospheric 
transmission can be improved by remaining under the simulated 
Raman scattering threshold, and laser target coupling improved by 
virtue of a lower plasma temperature. Narrow bandwidths are re- 
quired to increase the efficiency of nonlinear processes, such as 
stimulated Raman and Brillouin scattering, which are used for 
beam combining, frequency shifting, and beam quality cleanup. 
With these advantages in mind, a program to develop, optimize, 
and study a long pulse narrowband XeCl laser was undertaken. 
The MLI Maximizer Laser, which had been previously modified to 
provide a long pulse e-beam, was used for the experiments. The 
narrowbanding was accomplished using intracavity etalons, and 
provided a 5 msec, 300 MHz XeCl laser pulse. This is the longest 
pulse width obtained with an e-beam pumped excimer laser. 


39474 (DOE/SF/17128-T2) A compact, high-powered far- 
infrared (FIR) laser: Final technical report, September 30, 





1987—January 31, 1990. Wilson, T.E. Connecticut Coll., New Lon- 
don, CT (USA). 21 Apr 1990. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO3-87SF17128. Order Num- 
ber DE90009996. Available from NTIS, PC A0O3/MF A01 - OSTI; 
GPO Dep. 

A compact CO.-'SCH3F laser system where the FIR laser cavity 
is inserted in a pump, three-monitor CO. laser cavity, with 
optically-switched semiconductor cavity-dumping, will be designed 
and tested. The 1.207 mm cavity-dumped oscillator is expected to 
be characterized by predominantly single longitudinal mode, narrow 
linewidth operation and to produce peak power of order 100 kW in 
pulses of order 10 ns duration. The 1.2 mm wavelength lies in an 
atmospheric transmission window (1 dB/km at sea level), which 
opens up the possibility of millimeter-wave space- of ground-based 
radar and communications systems. The laser can also be used as 
a FIR spectroscopic source to investigate dynamic properties of el- 
ementary excitations of the solid state. 10 refs., 7 figs. 


39475 (EPRI-EL-6851) Advanced packages for power de- 
vices: Final report. Glascock, H.H. Il (General Electric Co., 
Schenectady, NY (USA). Corporate Research and Development 
Dept.); Mueller, D.L.; Webster, H.F.; Majors, L.D. Electric Power 
Research Inst., Palo Alto, CA (USA); General Electric Co., Sch- 
enectady, NY (USA). Corporate Research and Development Dept. 
©Jun 1990. 42p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Existing electrical and light-triggered thyristors are heavy and ex- 
pensive due to the use of bonded and nonbonded refractory metal 
contacts and massive ceramic insulators and copper contacts. This 
program developed an advanced device package utilizing silicon 
and materials with silicon-matching thermal expansions which of- 
fers both cost and performance advantages over existing packages 
and is suitable for commercialization. To create the new “all silicon” 
package, the researchers devised methods for producing silicon 
devices with bonded high-conductance silicon anode and cathode 
contact plates. They also fabricated insulator structures from 7740 
pyrex glass and developed methods for bonding the pyrex to itself 
and to silicon. The durability of the resulting bonded structures was 
demonstrated using thermal cycling. Two “all silicon” packages 
were conceived and developed: the washer type package and the 
wraparound type package. The wraparound package was selected 
as the best option. Tests show it to offer high stand-off voltage as 
well as low forward drop. It also offers low mass, low volume, and 
low materials and fabrication costs. 5 refs., 23 figs., 4 tabs. 


39476 (LA-11833-PR) Chemical and Laser Sciences Divi- 
sion annual report 1989. Haines, N. (ed.). Los Alamos National 
Lab., NM (USA). Jun 1990. 129p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract W-7405-ENG-36. Order 
Number DE90013532. Available from NTIS, PC AO7/MF A01; 
OSTI; INIS; GPO Dep. 

The Chemical and Laser Sciences Division Annual Report in- 
cludes articles describing representative research and development 
activities within the Division, as well as major programs to which 
the Division makes significant contributions. 


39477 (PB-90-868183/XAB) SQUID magnetometers: De- 
sign, fabrication, and applications. January 1977-April 1990 (A 
Bibliography from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1977-April 1990. National Technical Information Service, 
Springfield, VA (USA). May 1990. 122p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB—82-868795. 

This bibliography contains citations concerning design, fabrica- 
tion, and applications of SQUID magnetometers. Design criteria, 
performance, noise effects, and techniques of geomagnetic and 
biomagnetic measurements are discussed. Investigation of mag- 
netic properties of materials and measuring technology in nuclear 
physics, low temperature physics, and general relativity are in- 
cluded. (This updated bibliography contains 237 citations, 158 of 
which are new entries to the previous edition.) 


39478 (SAND-89-1707) High-voltage pulse testing of DSSL 
[detonator strong safety link] actuator drive cables. Neau, E.L.; 
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Laderach, G.E. Sandia National Labs., Albuquerque, NM (USA). 
May 1990. 21p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC04-76DP00789. Order Number DE90013509. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A series of test has evaluated the current-carrying characteristics 
of several proposed detonator strong safety link (DSSL) drive ca- 
bles to conduct current into an electrically simulated radiation case 
enclosure. The drive cables tested included a dielectric cable made 
up of either one or two braided Keviar threads in a polysulfone 
sleeve, an existing DSSL conductive drive cable similar to a bicy- 
cle shift cable, with and without an external ground-strap diversion 
feature, and the flex circuit hook assembly used for DSSL instru- 
mentation purposes. Each of the test samples was connected to a 
200-kV, 30-kA Marx generator and terminated inside an electrically 
simulated radiation case enclosure. Two lengths of drive cables (4 
and 13 in.) within the simulated radiation case were tested for each 
type. The results indicate that the conductive drive cables without 
an external short-circuit diversion feature conducted about 5 to 9 
times as much current into the simulated radiation case as either 
the dielectric drive cables or the conductive drive cables with an 
external short-circuit feature. Surprisingly, the flex circuit hook as- 
semblies, both the short and long cables, conducted nearly 100% 
of the available current into the simulated radiation case enclosure. 
The next series of experiments will repeat the tests at the SNL 
Lightning Facility in order to scale the results up to the maximum 
lightning threat levels of 200 kA. 18 figs., 1 tab. 


39479 (SAND-90-0157C) Triggering GaAs lock-on switches 
with laser diode arrays. Loubriel, G.M. (Sandia National Labs., 
Albuquerque, NM (USA)); Helgeson, W.D.; McLaughlin, D.L.; 
O'Malley, M.W.; Zutavern, F.J.; Rosen, A.; Stabile, P.J. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 5p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789 
;AC03-87SF17127. (CONF-9006176—-9: 19. power modulator sym- 
posium, San Diego, CA (USA), Jun 1990). Order Number 
DE90013400. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep 


Many of the applications that require the unique capabilities of 
Photoconductive Semiconductor Switches (PCSS) demand a com- 
pact package. We have been able to demonstrate that GaAs 
switches operated in the high gain mode called “lock-on” meet the 
required electrical switching parameters of several such applica- 
tions using small switch sizes. The only light source that has 
enough power to trigger a PCSS and is compatible with a small 
package is a laser diode. This paper will describe the progress that 
leads to the triggering of high power PCSS switches with laser 
diodes. Our goal is to switch up to 5 kA in a single shot mode and 
up to 100 MW repetitively at up to 10 kHz. These goals are feasi- 
ble since the switches can be used in parallel or in series. Low 
light level triggering became possible after the discovery of a high 
electric field, high gain switching mode in GaAs (and later in InP). 
At electric fields below 3 kV/cm GaAs switches are activated by 
creation of, at most, only one conduction electron- valence hole 
pair per photon absorbed in the sample. This linear mode de- 
mands high laser power and, after the light is extinguished, the 
carriers live for only a few nanoseconds. At higher electric fields 
GaAs behaves as a light activated Zener diode. The laser light 
generates carriers as in the linear mode and the field induces gain 
such that the amount of light required to trigger the switch is re- 
duced by a factor of up to 500. The gain continues until the field 
across the sample drops to a material dependent lock-on field. At 
this point the switch will carry as much current as, and for as long 
as, the circuit can maintain the lock-on field. The gain in the switch 
allows for the use of laser diodes. 8 refs., 11 figs. 


39480 (SAND-90-0201C) Channel cooling-techniques for 
repetitively pulsed magnetic switches. Reed, K.W.; Weber, G.J.; 
Wavrik, R.W.; Harjes, H.C.; Buttram, M.T.; Neau, E.L.; Martinez, 
L.; Adcock, J.; Laderach, G.E.; Butler, M. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 40p. Sponsored by U.S. 
Department of Defense. DOE Contract AC04-76DP00789. (CONF- 
9006176-8: 19. power modulator symposium, San Diego, CA 
(USA), Jun 1990). Order Number DE90013077. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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Design data on cooling channel fabrication techniques, size, and 
geometries tailored to magnetic switches, is presented. Free and 
forced convection channel structures suitable for magnetic switches 
are proposed and experimentally characterized. Magnetic core 
temperature data from earlier experiments, using an electrically 
heated core, are formulated into design graphs relating maximum 
allowable build between cooling channels to maximum core tem- 
perature and thermal generation rate. The resultant design curves 
are applicable to both magnetic cores and electrical windings. 
Practical limits on inter-channel build and thermal generation for 
free convection are established. Effects of forced convection on the 
cooling capacity of a channel are discussed. Design curves are 
applied to a full-scale magnetic switch design. Measured tempera- 
tures in two full-scale switches are compared to model predictions. 
Thermal measurements from full scale prototypes of the first two 
RHEPP magnetic switches, operating at 600 KW and 120 pulses/ 
second are compared to predictions from both a simple, one- 
dimensional model and a more sophisticated simulation. These 
measurements are limited to transients, since the switches were 
built primarily to investigate basic switching issues at full power in 
repetitively pulsed operation and were therefore not equipped ini- 
tially with adequate cooling for continuous operation. The thermal 
effects due to the non-uniform current distribution in the flat wind- 
ing of an actual pulsed switch are observed and discussed. Issues 
that need to be addressed are posed. 7 refs., 18 figs., 1 tab. 


39481 (SAND—90-0283) Standardized communication sym- 
bols to facilitate circuit design. George, M.; Pierson, L.G. Sandia 
National Labs., Albuquerque, NM (USA). May 1990. 45p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90012011. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

In the course of communication circuit design at Sandia National 
Laboratories, a set of communication symbols was created to aid, 
and hopefully standardize, the design process. These symbols, 
which allow the designer to build a circuit using black boxes, sim- 
plify circuit design and documentation. They also provide a 
standard set to help minimize interpretation problems among circuit 
designers. The symbols can be used to represent various devices 
in a circuit, such as modems, computers, terminals, encryption de- 
vices, converters, etc. When using these symbols to design 
communication circuits, the contours of each symbol show which 
devices interface together. Mismatch device contours indicate the 
need for another element (such as a null modem) between the two 
devices. In addition, the propagation of clock, data, and control sig- 
nals through the circuit can be represented. Clocking modes on 
synchronous components (modems, multiplexers, etc.) and signal 
line crossovers can also be determined from the drawings during 
the design process. 30 figs. 


39482 (SAND-90-1257) Characterizaticn and development 
report for the SA3263 a high voltage rectifier. Holck, D.K. San- 
dia National Labs., Albuquerque, NM (USA). Jun 1990. 43p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90013511. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report documents the development and testing of the 
SA3263 high voltage rectifier diode manufactured by Microsemi. 15 
refs., 4 tabs. 


39483 (UCID—-21632) High power impedance matchers with 
100-ps risetime. Booth, R. Lawrence Livermore National Lab., CA 
(USA). 19 Dec 1989. 27p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90013516. Available from NTIS, PC A03/MF A0O1 - OSTI; GPO 
Dep. 

This paper describes several impedance matchers for use with 
high- power, nanosecond-width pulses. These transmission-line de- 
vices are simple and economical to construct and have proven 
useful in a number of applications at LLNL. The author discusses 
design principles, compares the characteristics of impedance 
matchers and conventional pulse transformers, and presents de- 
tails of several successful designs which have handied pulses up 
to 4000V and 150A. 21 refs., 21 figs., 2 tabs. 
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39484 (UCRL-101767) Laser damage database at 1064 nm. 
Rainer, F.; Gonzales, R.P.; Morgan, A.J. Lawrence Livermore Na- 
tional Lab., CA (USA). Mar 1990. 18p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
891163-3: 21. annual symposium on optical materials for high 
power lasers, Boulder, CO (USA), 1-3 Nov 1989). Order Number 
DE90013490. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

In conjunction with our diversification of laser damage testing 
capabilities, we have expanded upon a database of threshold mea- 
surements and parameter variations at 1064 nm. This includes all 
tests at low pulse-repetition frequencies (PRF) ranging from single 
shots to 120 Hz. These tests were conducted on the Reptile laser 
facility since 1987 and the Variable Pulse Laser (VPL) facility since 
1988. Pulse durations ranged from 1 to 16 ns. 10 refs., 14 figs. 


39485 (UCRL—102205) Damage measurements on optical 
materials for use in high-peak-power lasers. Rainer, F.; 
Brusasco, R.M.; Campbell, J.H.; DeMarco, F.P.; Gonzales, R.P.; 
Kozlowski, M.R.; Milanovich, F.P.; Morgan, A.J.; Scrivener, M.S.; 
Staggs, M.C. Lawrence Livermore National Lab., CA (USA). 2 May 
1990. 11p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-891163-—2: 21. annual symposium 
on optical materials for high power lasers, Boulder, CO (USA), 1-3 
Nov 1989). Order Number DE90013489. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Recently, we have expanded our efforts to develop state-of-the- 
art optical components for use in large-scale, high-peak-power, 
solid state lasers. Laser-induced damage to many of these compo- 
nents sets critical constraints on construction costs and limits the 
peak powers attainable in current and proposed devices. Increas- 
ing the damage threshold whenever possible by improving 
materials fabrication technology is therefore the ultimate goal of our 
work. Our research has resulted in an extensive database of laser- 
damage measurements. We present summaries of these 
measurements with particular emphasis on those taken at 1064 nm 
and 355 nm. 


39486 (UCRL-ID—103139) OASIS, LLNL version: Software 
maintenance manual. Auerbach, J.M. Lawrence Livermore Na- 
tional Lab., CA (USA). Mar 1990. 11p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90013522. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The OASIS laser beam propagation code has been used exten- 
sively to support design and analysis in the Free Electron Laser 
Master Oscillator Program, the Medium Power Solid State Laser 
Program, and the Active Optical Countermeasures Program. The 
version of OASIS currently used at LLNL is significantly enhanced 
compared to the initial version supplied by the Air Force Weapons 
Laboratory. This software maintenance manual presents the details 
of the LLNL version of OASIS so it can be modified as necessary 
by new personnel. The manual presents in great detail the content 
and organization of the OASIS software configured for the VMS 
cperating system. 


39487 (UCRL-ID—104157) Measurements of the radiant effi- 
ciency of the flashlamp arrays used in the multl-segment 
amplifier (MSA). Erlandson, A.C.; Powell, H.T.; McCracken, R.W. 
Lawrence Livermore National Lab., CA (USA). 30 May 1990. 18p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90013520. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The time-integrated radiant (electrical-to-optical conversion) effi- 
ciencies have been made for the flashlamp arrays used in our new 
2 x 2 x 1 multi-segment amplifier (MSA) module. These arrays 
are of two types: central and side. The radiant efficiencies of the 
central array are higher than those of the side array, and exceed 
93 + 7% of the radiant efficiency of a bare (cerium-doped quartz 
envelopes) flashlamp over the entire range of flashlamp explosion 
fractions tested, from 0.03 to 0.30. Quantitatively, at the explosion 
fraction of 0.2, the radiant efficiency of the central array is 18 + 1% 
higher than that of the side array. These measurements were made 
using 3,/LC pulselengths of 500 ys and with prepulsing of the 
lamps. This paper discusses those measurements. 5 refs., 9 figs. 





39488 (UCRL-ID—104213) Preliminary measurements on 
the 2 x 2 x 1 multi-segment amplifier (MSA). Eriandson, A.C.; 
Murray, J.E.; McCracken, R.W. Lawrence Livermore National Lab., 
CA (USA). 30 May 1990. 28p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90013517. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Preliminary gain measurements on our new 2 x 2 x 1 (2 disks 
wide x 2 disks high x 1 disk deep) multi-segment amplifier (MSA) 
module have been completed. The measurements were made with 
the module and a flat Ag end plate which were configured in three 
different ways: (1) the 2 x 2 x 1 MSA module by itself, as a “V” 
amplifier; (2) as a simulated 2 x 2 x 2 “diamond” amplifier; and, (3) 
as a simulated 2 x 2 x 2 “X” amplifier. We used these configura- 
tions in order to: (1) simulate the addition of neighboring modules; 
and, (2) obtain sufficient information both for estimating end losses 
and for extrapolating the results to amplifiers of usable length. The 
laser disks were the same LG-750 phosphate glass as is used on 
Nova, with Nd doping of 3 x 10?°/cm®. The flashiamps were driven 
at a pulselength of 3 ,/LC = 500 ys, and the explosion fraction (fx) 
was varied from 0.025 to 0.32. Cross pumping, resulting from the 
simulation of adjacent modules, produced a significant increase in 
pumping efficiency. At an explosion fraction of 0.2, the measured 
storage efficiencies for the simulated 2 x 2 x 2 “diamond” and “xX” 
amplifiers are 3.22% and 3.11%, respectively; for the 2 x 2 x 1 
“V” amplifier, 2.86%. Further, when the results are extrapolated to 
an amplifier seven disks in length — i.e., the same length as that of 
the baseline Athena amplifier — the MSA performance is only about 
5% below the current Athena design point of 2.1 J/cm? stored flu- 
ence per disk at 3.5% efficiency. 7 refs., 13 figs. 


39489 Lasers ‘88; Proceedings of the International Confer- 
ence, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. 
808p. STS Press, McLean, VA (US) (1989). (CONF-881244—: 
LASERS '88: 10th international conference on lasers and applica- 
tions, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

Papers are presented on quantum optics and electronics, VUV 
and X-ray lasers, excimer lasers, free electron lasers, chemical 
lasers, nuclear-pumped lasers, directed energy technology for 
strategic defense, discharge lasers, and high power gas lasers. 
Also covered are CO2 and FIR lasers, ultrafast lasers and tech- 
niques, dye lasers, solid state lasers, semiconductor and diode 
lasers, and nonlinear effects in fibers and fiber lasers. Additional 
papers are also presented on dynamic gratings and wave mixing; 
laser radars, lidars, and remote sensing; diode laser applications; 
adaptive optics and propagation; ultrafast phenomena; laser spec- 
troscopy and lasers in chemistry; laser dyes; and imaging 
techniques. Finally, papers covering optical devices and measuring 
instruments, lasers in medicine, lasers in industry, and lasers in 
education round out the proceedings. 


39490 The development of very high power lasers. Brau, 
C.A. (Los Alamos National Laboratory, NM (USA)). pp. 1-13 of 
Lasers ’88; Proceedings of the International Conference, Lake 
Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS '88: 10th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

The development of high power lasers using excitation by elec- 
tron beams and by transverse discharges of high-pressure gases is 
discussed. Also discussed is the use of high-energy electrons in 
free-electron iasers. Attention is given to the problem of the ridding 
of waste heat when operating lasers at very high average power. It 
is pointed out that convective flow in gas lasers is the concept 
used to remove waste heat. 


39491 Laser coupled to a squeezed loss-reservoir. Gea- 
banacloche, J. (Los Alamos National Laboratory, NM (USA)); 
Pedrotti, L.M. pp. 19-23 of Lasers '88; Proceedings of the Interna- 
tional Conterence, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; 
Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF-881244— 

LASERS '88: 10th international conference on lasers and 
applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

The previously calculated consequences of squeezing the exter- 
nal field leaking into a laser cavity on the laser's phase diffusion 
rate are extended to include the effect of such a squeezed loss 
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reservoir on the photon statistics of the laser field. The equations 
of motion for the reduced density matrix and, subsequently, for 
various moments of the operators describing the laser field are ob- 
tained. It is found that, in steady state, the average number of 
photons in the laser field does not differ appreciably from the case 
of coupling to an ordinary vacuum. However, the variance in the 
average number of photons is significantly increased by the pres- 
ence of the squeezed loss reservoir. 6 refs. 


39492 Quantum mechanical description of N-slit interfer- 
ence . Duarte, F.J. (Los Alamos National Laboratory, 
NM (USA)); Paine, D.J. pp. 42-47 of Lasers '88; Proceedings of 
the International Conference, Lake Tahoe, NV, Dec. 4-9, 1988. 
Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). 
(CONF-881244—: LASERS '88: 10th international conference on 
lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 
The use of Dirac’s notation is described in order to establish a 
generalized interference equation which is then applied to the cal- 
culation of the intensity pattern resulting from the interaction of laser 
light diffracted at a one-dimensional array of N slits. It is found that 
Dirac’s notation is particularly suitable for incorporating the addi- 
tional complexity found in transmission gratings of practical interest. 
All the complexity is incorporated via the wave functions, which, in 
turn, depend on the physical parameters associated with the slits. 


39493 The theory of light amplification in far ultraviolet 
lasers. Borovskii, A.V. (Los Alamos National Laboratory, NM 
(USA)); Korobkin, V.V.; Romanovskii, M.IU. pp. 48-55 of Lasers 
'88; Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS '88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

The amplification of short optical wavelength radiation is consid- 
ered in thin expanding plasma filaments. The amplification of the 
spontaneous radiation is associated with the transient nature of the 
active medium and with the defocusing of the radiation. The fairly 
general conclusions reached apply to any method for creating a 
population inversion at short (FUV and X-ray) wavelengths. The 
specific example of the recombination pumping of H-like ions is 
considered. 25 refs. 


39494 Photoemission spectroscopy of single crystal HTSC 
materials: A Fermi liquid electronic structure. Arko, A.J. (Los 
Alamos National Lab., NM (USA)); List, R.S.; Bartlett, R.J.; 
Cheong, S.W.; Olson, C.G.; Yang, A.B.; Liu, R.; Gu, C.; Veal, 
B.W.; Liu, J.Z. pp. 159-165 of High temperature superconductors. 
Jorgensen, J.D.; Kitazawa, K.; Tarascon, J.M.; Thompson, M.S.; 
Torrance, J.B. Materials Research Society, Pittsburgh, PA (USA) 
(1989). DOE Contract W-7405-ENG-82. Contract DMR8601349. 
(CONF-890426—: Spring meeting of the Materials Research Soci- 
ety, San Diego, CA (USA), 24-28 Apr 1989). 

Photoemission spectra from HTSC materials (primarily 123-type), 
cleaved and measured at 20 K, reveal a rich DOS structure which 
compares favorably with a calculated band structure, except for a 
residual O.5 eV shift which may reflect some correlation effects. 
Band dispersion is observed throughout the valence bands, with 
clear evidence for a 0.2 eV wide band dispersing through Er. The 
orbital character at Er is a mix of Cu-3d nd O-2p. There is unam- 
biguous evidence for a large BCS-like gap (A { >=} 4 kTc). 


39495 Time resolved fluorescence studies of the XeF C-A 
transition in avalanche discharges. Sze, R.C. (Los Alamos Na- 
tional Laboratory, NM (USA)); Sakai, T. pp. 117-121 of Lasers '88; 
Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS ‘88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

The possibility is studied of obtaining XeF C-A lasing transition in 
avalanche discharge devices in the blue-green spectrum in both 
short pulse and long pulse formats. Time-resolved fluorescence 
measurements are obtained for the C-A and B-X transitions of XeF 
as well as the B-X fluorescence region of KrF due to the presence 
of large amounts of krypton in the four-component gas mixtures 
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used in this study. The behavior of the fluorescence spectra is dis- 
cussed in terms of the relative concentrations of the different 
components of the gas mixture. The fluorescence intensities are 
compared with preliminary gain measurements. 


39496 intracavity flux t absorption in E-beam 

ped KrF. Seamans, J.F. (Los Alamos National Laboratory, NM 
(USA)); Kimura, W.D.; Hanson, D.E. pp. 167-170 of Lasers '88; 
Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS '88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

Transient absorption measurements are performed on e-beam- 
excited KrF under lasing and noniasing conditions for 10-percent 
Kr (Ar-diluent) and 99.6-percent Kr gas mixtures. The intracavity 
flux is varied by changing the output-mirror reflectivity. The deposi- 
tion rate for this experiment is about 386 kW/cu cm. For the 
10-percent Kr and Kr-rich mixtures, the small signal absorption at 
248.4 nm is 0.76 percentcm and 1.25 percent/cm, respectively; 
while the nonsaturable absorption is 0.62 percent/cm and 0.90 per- 
centvcm, respectively. A flux loading of about 1.5 MW/sq cm is 
needed to achieve nearly complete saturation of the saturable ab- 
sorption. 5 refs. 


39497 Visible wavelength free electron oscillator. Shoffstall, 
D.R. (Los Alamos National Laboratory, NM (USA)). pp. 171-176 of 
Lasers '88; Proceedings of the International Conference, Lake 
Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS ’88: 10th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

The progress and status of the first step in an incremental ap- 
proach toward the successful execution of an experimental series 
designed to demonstrate that a large free electron laser interaction 
strength can be obtained at approximately 600-nm wavelength is 
reported. The visible oscillator program’s laboratory-scale research 
is dedicated to a deployed and fully operational weapon system 
which requires significant advances in accelerator and laser tech- 
nology. The gain-extraction product increases with increasing 
wiggler length, and a 5-m length with hybrid SmCo5 technology is 
identified at the program start as providing satisfactory interaction 
strength, reasonable cost, and an acceptable extrapolation from 
previous wigglers. The 120-MeV linac comprises five accelerator 
sections, each powered by a 12-MW peak output RF klystron 
power station. The operating frequency is 1.3 GHz. The structure 
is a constant-gradient travelling wave operating in the 3pi/4 mode. 


39498 The Stanford/Rocketdyne free electron laser master 
oscillator/power amplifier experiment. Bhowmik, A. (Los Alamos 
National Laboratory, NM (USA)); Curtin, M.S.; Mcmullin, W.; Ben- 
son, S.V.; Madey, J.M.J. pp. 177-184 of Lasers ’88; Proceedings of 
the International Conference, Lake Tahoe, NV, Dec. 4-9, 1988. 
Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). 
(CONF-881244—: LASERS ’88: 10th international conference on 
lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

An NIR FEL master oscillator and power amplifier driven by a 
common electron beam is described. The Stanford Mark Ill FEL is 
the master oscillator, and the Rocketdyne wiggler is the power am- 
plifier. At 3-micron wavelength, the optimum small-signal gain 
spectrum of an untapered power amplifier was obtained. Up to 
60-percent single-pass small-signal gain was observed with an es- 
timated peak current of 35 A. 8 refs. 


39499 First demonstration of a free-electron laser driven by 
electrons from a laser irradiated photocathode. Curtin, M. (Los 
Alamos National Laboratory, NM (USA)); Bennett, G.; Burke, R.; 
Benson, S.; Madey, J.M.J. pp. 196-204 of Lasers '88; Proceedings 
of the International Conference, Lake Tahoe, NV, Dec. 4-9, 1988. 
Sze, R.C.; Duarte, FJ. STS Press, McLean, VA (US) (1989). 
(CONF-881244—: LASERS '88: 10th international conference on 
lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 
Results are reported from the first observation of a free-electron 
laser (FEL) driven by an electron beam from a laser-irradiated pho- 
tocathode. The Rocketdyne/Stanford FEL achieved sustained 
oscillations lasting over three hours and driven by photoelectrons 
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accelerated by the Stanford Mark Ill radio-frequency linac. A LaB6 
cathode, irradiated by a tripled Nd:YAG mode-locked drive laser, is 
the source of the photoelectrons. The drive laser, operating at 95.2 
MHz, is phase-locked to the 30th subharmonic of the S-band linac. 
Peak currents in excess of 125 amps are observed and delivered 
to the Rocketdyne two-meter undulator, which is operated as a 
stand-alone oscillator. The electron beam has an energy spread of 
0.8 percent (FWHM) at 38.5 MeV and an emittance, at the undula- 
tor, comparable to that observed for thermionic operation of the 
electron source. Small signal gain in excess of 150 percent is ob- 
served. Preliminary estimates of the electron beam brightness 
deliverable to the undulator range from 3.5 to 5.0 x 10 to the 11 
amps/sq m. 11 refs. 


39500 Platinum particles in the Nd:doped disks of phos- 
phate glass in the Nova laser. Milam, D. (Lawrence Livermore 
National Lab., CA (USA)); Hatcher, C.W.; Campbell, J.H. pp. 120- 
127 of Laser induced damage in optical materials. 1985. Bennett, 
H.E.; Guenther, A.H.; Milam, D.; Newnam, B.E. US Government 
Printing Office, Washington, DC (USA) (1988). DOE Contract W- 
7405-ENG-48. (CONF-851052-: 17. annual symposium on optical 
materials for high-power lasers, Boulder, CO (USA), 28-30 Oct 
1985). 

The disks of Nd:doped phosphate glass in the amplifiers of the 
Nova laser contain platinum particles with sizes ranging from 
<5ym (detection limit) to about 100um. The particle density varies 
from about 0.01 to 1.0 cm~*. These particles cause fractures when 
irradiated at fluences >2.5 J/cm* delivered in 1-ns, 1064-nm 
pulses. Under repeated irradiation at 5-7 J/cm*, damage from 
small (<5ym) particles asymptotically approaches a limiting size, 
but damage surrounding the larger particles grows steadily. The 
damage threshold fluence, 2.5 J/cm*, corresponds to operation of 
Nova at one-half the desired output for pulse durations longer than 
1 nsec. Operation at higher fluences causes accumulation of dam- 
age in the output amplifiers and requires replacement of the disks 
in those amplifiers on an accelerated schedule. Large-area dam- 
age tests have been used to characterize samples from recent 
melts made to reduce the number of platinum particles. 


39501 Synthesis, structure, and properties of 
A2B2Ca,,_;CunO>,,4 superconductors (A/B = Bi/Sr or Ti/Ba, 
and n = 1,2,3). Torardi, C.C. (Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (USA). Central Research and Development Dept.); 
Subramanian, M.A.; Gopalakrishnan, J.; McCarron, E.M.; Flippen, 
R.B.; Chowdhry, V.; Sleight, A.W.; Cox, D.E. pp. 217-232 of High 
temperature superconductivity. Metzger, R.M. Gordon and Breach 
Science Publishers Inc., New York, NY (USA) (1989). (CONF- 
880431-: High temperature superconductivity: the first two years, 
Tuscaloosa, AL (USA), 11-13 Apr 1988). 

There is now a series of high temperature superconducting ox- 
ides that may be represented as ApBoCa,_;CunO2,,4 where A/B = 
Bi/Sr or TV/Ba, and n, the number of CuO, sheets stacked consec- 
utively in the structure, equals 1, 2, or 3. There is a general trend 
toward higher superconducting transition temperatures as n in- 
creases. The preparative conditions, superconducting properties, 
and structures of these compounds are discussed. 


39502 Advances in directed energy technology for strategic 
defense. Gullickson, R.L. (Los Alamos National Laboratory, NM 
(USA)). pp. 270-277 of Lasers ’88; Proceedings of the International 
Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, 
F.J. STS Press, Mclean, VA (US) (1989). (CONF-881244—: 
LASERS ’88: 10th international conference on lasers and applica- 
tions, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

A summary is presented of the latest advances in lasers, optics, 
beam control, and particle-beam technology in enhancing the 
prospects for directed energy applications in strategic defense. The 
specific topics covered here include space-based chemical lasers, 
ground-based free-electron lasers, excimer laser technology, 
ground-based laser propagation, and particle-beam technology. 16 
refs. 


39503 Prospects of XUV recombination lasers in capillary 
discharges. Rocca, J.J. (Los Alamos National Laboratory, NM 
(USA)); Marconi, M.C.; Beethe, D.; Muniz, M.V. pp. 278-285 of 
Lasers '88; Proceedings of the International Conference, Lake 





Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS '88: 10th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

The possibility of using capillary-discharge excitation to create 
XUV recombination lasers is discussed. In the proposed scheme, a 
highly ionized capillary plasma is created by a short current pulse; 
subsequently electron heat conduction to the capillary walls and ra- 
diation losses are expected to rapidly cool the plasma, resulting in 
a large recombination rate which under optimized plasma condi- 
tions should lead to population inversions. Time-resolved spectra of 
capillary plasmas are reported. Spectra from a 500-micron LiH 
capillary discharge show the simultaneous emission from lines cor- 
responding to highly ionized species (Li Ill and O VI) and single 
ionized species (O Il), indicating the coexistence of a hot highly 
ionized plasma region at the center of the capillary surrounded by 
a significantly cooler plasma. 18 refs. 


39504 Promising realization of stable heat transfer by 
means of e ation-condensation. Apollonov, V.V. (Los 
Alamos National Laboratory, NM (USA)); Chetkin, S.A.; Khmara, 
V.A.; Mankeev, V.I.; Motorin, V.N. pp. 290-297 of Lasers '88; Pro- 
ceedings of the International Conference, Lake Tahoe, NV, Dec. 
4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) 
(1989). (CONF-881244—: LASERS '88: 10th international confer- 
ence on lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 
1988). 

Methods of producing high-intensity laser optics using compact 
heat exchangers based on penetrable materials are discussed. The 
use of these methods to produce a structure with regular macrore- 
lief consisting of fins, pyramids, grooves, cells produced from a 
compact blank by cutting with secondary plastic shaping and a 
structure made from a high-porosity cellular metal by metallization 
of foamed polyurethane is demonstrated. Convection and 
evaporation-condensation heat-transfer conditions in these struc- 
tures are discussed. 15 refs. 


39505 Formation of a pregiven reflecting surface topogra- 
phy by elastic deformation of the mirror substrate. Apollonov, 
V.V. (Los Alamos National Laboratory, NM (USA)); Chetkin, S.A.; 
Ivanova, E.A.; Prokhorov, A.M. pp. 298-306 of Lasers '88; Proceed- 
ings of the International Conference, Lake Tahoe, NV, Dec. 4-9, 
1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). 
(CONF-881244—: LASERS ’88: 10th international conference on 
lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

A theory is presented for the formation of the surface that is con- 
jugated to wavefront aberrations by means of adaptive mirrors 
having the characteristics of thin plates fixed on their boundaries 
and supported at a finite number of points on elastic support/ 
actuator units. The model employed in these simulations of the 
adaptive mirrors involved five piezoelectric ceramic actuators. An 
interferometric study of the formation of the reflecting surface relief 
in the static and dynamic regimes has been conducted on a stro- 
boscopic interferometer. 12 refs. 


39506 High power and super power plasma Cerenkov 
masers. DeGroot, J.S. (California Univ., Davis, CA (USA). Dept. of 
Applied Science); Stone, R.A.; Rogers, J.H.; Sargent, T.; Faehl, 
R.J.; Keinigs, R.K. pp. 294-305 of Microwave and particle beam 
sources and directed energy concepts: Volume 1061. Brandt, H.E. 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (USA) (1989). (CONF-8901158-: Microwave and particle 
beam sources and directed energy concepts, Los Angeles, CA 
(USA), 16-18 Jan 1989). 

A high power (GW level), high efficiency (2 10%), high gain (40 
db), long pulse (1 sec) plasma Cerenkov maser (PCM) is under 
development. The preparations for preliminary experiments at 
reduced power (.1 GW) and pulse length (.1 usec) are near com- 
pletion. The experimental design has been modeled using linear 
and particle simulation codes for both reduced and full power oper- 
ation. Several designs have been modeled in an effort to find a 
method to reduce the AC space charge effect of high current 
beams. Optimum efficiency is obtained with a thin beam close to a 
thin plasma. Calculations with a full 2-1/2 D relativistic particle 
code are presented for the first reported experimental device. The 
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results generally agree with the authors’ previous 1 D calculations. 
Stability analysis indicates self-oscillation due to imperfect coupling 
can limit the gain of the amplifier. The design of the UCD PCM is 
described. 


39507 The role of plasmochemical reactions in the forma 
tion of SPER-laser active medium. Apolionov, V.V. (Los Alamos 
National Laboratory, NM (USA)); Sirotkin, A.A. pp. 307-311 of 
Lasers '88; Proceedings of the International Conference, Lake 
Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS '88: 10th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

The present investigation of the active medium-formation pro- 
cess in lasers employing segmented plasma sources of metal 
vapors indicates that plasmochemical reactions are the primary 
mechanisms involved. The population of Cd Il and Zn Il ion levels 
studied occurs at the recharge with He(+) ions. These processes 
are more efficient than either recombination or electron shock. The 
pump-recombination mechanism is realized on the atom transi- 
tions. 13 refs. 


39508 Recent advances in far-infrared lasers. Kneubuehl, 
F.K. (Los Alamos National Laboratory, NM (USA)); Scherrer, D.P.; 
Arnesson, J.P.G. pp. 312-315 of Lasers '88; Proceedings of the In- 
ternational Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, 
R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF- 
881244—: LASERS ’88: 10th international conference on lasers 
and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 
Optically-pumped far-IR lasers first developed in the 1970s are 
ideally suited for the study of pulsating instabilities and chaos in 
lasers, since they allow the demonstration of the sequence of 
subharmonic instabilities to chaos in minute detail. It has been pos- 
sible to (1) test the coupled-wave theory relevant to distributed 
feedback with weak periodic modulation of the index of refraction 
or waveguide cross-section, (2) investigate the in-gap modes oc- 
curring in distributed-feedback with phase-matching achieved by 
gaps in the periodic laser structure, (3) realize helical feedback 
with waveguide structures having helix and doubie-helix symme- 
tries, and (4) quantitatively verify nonlinear gain saturation and 
pulse formation in distributed and helical feedback lasers. 38 refs. 


39509 Sealed all-metal CO2 laser tube technology. Byron, S. 
(Los Alamos National Laboratory, NM (USA)); Laakmann, P. pp. 
316-321 of Lasers '88; Proceedings of the International Confer- 
ence, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. 
STS Press, McLean, VA (US) (1989). (CONF-881244—: LASERS 
’88: 10th international conference on lasers and applications, Lake 
Tahoe, NV (USA), 5-9 Dec 1988). 

A newly developed RF plasma configuration for CO2 lasers is 
described, that offers high performance at low cost, using an all- 
metal, sealed-off laser tube design. The plasma bore of 5-mm 
square cross section supports a free-space TEM(00) optical model 
and a laser power density 1/3 that of CO2 waveguide lasers, allow- 
ing fabrication of compact sealed-off CO2 lasers from 10 to 100 
watts with good optical and mechanical integrity. Design and man- 
ufacturing factors are discussed that affect gas life, beam quality, 
modulation, optical stability, and cost. 5 refs. 


39510 Properties of a laser beam ed from an axicon 
resonator. Weerasinghe, V.M. (Los Alamos National Laboratory, 
NM (USA)); Gabzdyl, J.; Hibberd, R.D. pp. 339-342 of Lasers '88; 
Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS '88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

A high power CW CO2 laser beam is generated from a res- 
onator configuration having an axicon mirror as its end reflector. 
The properties of this beam is evaluated in terms of its polariza- 
tion, focusing capability and temporal stability and the resulting 
effects on processing materials are presented. A comparison is 
made with a folded and a straight resonator having a spherical fo- 
cusing mirror as its end reflector. 8 refs. 
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39511 Compact CO2 lasers operating in the pulsed- 
repetitive mode. Mesiats, G.A. (Los Alamos National Laboratory, 
NM (USA)); Osipov, V.V.; Orlovskii, V.M.-pp. 343-348 of Lasers 
'88; Proceedings of the Intemational Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS '88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

Compact CO, lasers operating in the pulse-repetitive mode are 
of interest in such applications as range-finding, location, atmo- 
spheric probing, and nonlinear optics. Results are presented from 
experimental and theoretical studies of compact, electron beam- 
sustained lasers, in which a space discharge is initiated by an 
electron beam of 10 to the -9th sec duration. Several laser designs 
operating at frequencies of 4 to 50 Hz and producing 1-10 J of 
radiation energy are presented. TEA COz laser characteristics im- 
provements are approached through preliminary ionization intensity 
increases, pumping period reductions, and electrode emissive- 
property improvements. 19 refs. 


39512 Femtosecond pulse generation from the ultraviolet to 
the near infra red. French, P.M.W. (Los Alamos National Labora- 
tory, NM (USA)); Opalinska, M.M.; Williams, J.A.R.; Taylor, J.R.; 
Avramopoulos, H. pp. 360-366 of Lasers ’88; Proceedings of the 
International Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, 
R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF- 
881244—: LASERS '88: 10th international conference on lasers 
and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

Passive mode-locking is demonstrated to be an effective method 
for the generation of femtosec pulses over the visible-to-near-IR 
spectrum, generating pulses of 100 femtosec duration with suitably 
optimized intracavity group velocity dispersion. The dyes consid- 
ered can be employed in synchronously pumped, hybridly 
mode-locked lasers. The shortest pulses were obtained from a 
configuration in which three mirrors contributed to both wavelength 
restriction and intracavity dispersion. 18 refs. 


39513 Diode-laser-pumped blue light sources. Risk, W.P. 
(Los Alamos National Laboratory, NM (USA)); Lenth, W. pp. 433- 
438 of Lasers ‘88; Proceedings of the International Conference, 
Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS 
Press, McLean, VA (US) (1989). (CONF-881244—-: LASERS '88: 
10th international conference on lasers and applications, Lake 
Tahoe, NV (USA), 5-9 Dec 1988). 

Nonlinear optical techniques may be used in conjunction with 
GaAlAs diode laser technology to yield compact blue light sources 
applicable to optical data storage, color displays, and underwater 
optical communications. Attention is given to two approaches to 
blue light generation using second-harmonic and sum-frequency 
generation of diode laser-pumped Nd:YAG lasers. Using KNbO3 as 
the nonlinearcrystal, a 3-mW output power was obtained at 473-nm 
by intracavity second-harmonic generation. The intracavity sum- 
frequency mixing scheme allows high-speed modulation of the blue 
output by direct modulation of the 809-nm pump source. 14 refs. 


39514 Narrow-band, solid state, Ti:sapphire source of 455 
nm. Lowenthal, D.D. (Los Alamos National Laboratory, NM (USA)); 
Muller, C.H. Ill; Ewing, J.J.; Kangas, K. pp. 439-443 of Lasers '88; 
Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS '88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

About 2.5 mW of narrow-band 455 nm radiation were produced 
using a single longitudinal mode pulsed Ti:sapphire oscillator oper- 
ating at 911 nm followed by efficient frequency doubling. A Cs filter 
was used to demonstrate the narrow-band operation and frequency 
tuning capabilities. 


39515 Single-longitudinal-mode, tunable, pulsed, 
Ti:sapphire laser oscillator. Kangas, K.W. (Los Alamos National 
Laboratory, NM (USA)); Lowenthal, D.D.; Muller, C.H. Ill. pp. 444- 
448 of Lasers '88; Proceedings of the International Conference, 
Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS 
Press, McLean, VA (US) (1969). (CONF-&81244~: LASERS ’88: 
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10th international conference on lasers and applications, Lake 
Tahoe, NV (USA), 5-9 Dec 1988). 

A grazing-incidence grating cavity configuration similar to the de- 
vices of Littman (1978) and Shoshan (1977), but in which the dye 
cell is replaced by a Brewster end-cut solid-state Ti:sapphire rod, 
has been used to generate a 2.0-mJ/pulse single-longitudinal mode 
(SLM) laser oscillator. The device is tunable, and has been oper- 
ated from 746 to 918 nm. Mode-selection properties have been 
modeled for the device, and limits ascertained for its operational 
range. The device is noted to possess high output energy/pulse, 
simplicity, and very wide tunability. 


39516 Injection locking of two-dimensional, monolithic, 
surtace emitting laser diode arrays. Jansen, M. (Los Alamos Na- 
tional Laboratory, NM (USA)); Yang, J.J.; Heflinger, L.; Ou, S.S.; 
Sergant, M. pp. 449-453 of Lasers '88; Proceedings of the Interna- 
tional Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; 
Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF-881244— 

LASERS '88: 10th international conference on lasers and 
applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

Two rows of surface-emitting (ten-element each), linear arrays 
were coherently locked to an external master oscillator. The free, 
running array is spectrally coherent, and it is phase coherent under; 
injection locking from an external master oscillator. A subset of the 
injection locked two-dimensional array is tuneable over a greater 
than 60 angstroms spectral range. The monolithic array is robust, 
and maintains coherent lock, even when individual unit cells are, 
turned off. Far-field fringe visibilities in excess of 60 percent were 
realized. 5 refs. 


39517 The development of a coherent two-dimensional 
laser diode array. Zediker, M.S. (Los Alamos National Laboratory, 
NM (USA)); Appeiman, H.R.; Bryan, D.A.; Bonham, T.E.; Clay, 
B.G. pp. 454-458 of Lasers '88; Proceedings of the International 
Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, 
F.J. STS Press, McLean, VA (US) (1989). (CONF-881244—: 
LASERS '88: 10th international conference on lasers and applica- 
tions, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

An integrated optics technology based on AlGaAs semiconductor 
material has been used to fabricate monolithic 10-emitter coherent- 
amplifier arrays. These arrays have demonstrated power outputs of 
300 mW CW with only 2 mW injected power and greater than 0.8 
coherence between any two amplifiers. 


39518 Fiber lasers - Past, present and future. Snitzer, E. 
(Los Alamos National Laboratory, NM (USA)). pp. 478-483 of 
Lasers '88; Proceedings of the International Conference, Lake 
Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS 88: 10th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

After presenting a development history of rare-earth CW fiber 
lasers in low-loss glass, attention is given to fiber lasers of Nd, op- 
erating at 1.06 and 1.33 microns, and those of Er, operating at 
1.55 microns. The 1.33 and 1.55 micron devices’ outputs lie in 
wavelength windows currently used in fiber-optics for telecommuni- 
cations; interest in the 1.06-micron Nd devices has its basis in the 
efficient conversion of pump-to-laser light output. CW oscillator, 
amplifier, mode-locked output, and second harmonic-generating 
devices based on these fiber lasers are discussed. 20 refs. 


39519 Physics of fibre lasers. Hanna, D.C. (Los Alamos 
National Laboratory, NM (USA)). pp. 484-489 of Lasers '88; Pro- 
ceedings of the International Conference, Lake Tahoe, NV, Dec. 
4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) 
(1989). (CONF-881244—: LASERS '88: 10th international confer- 
ence on lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 
1988). 

Recently defined design features and recently obtained experi- 
mental results are presented for REE ion-doped monomode 
fiber-based laser devices possessing such attractive features as 
diode laser-pumping, wide tuning range, Q-switched and mode- 
locked operation, and novel laser transitions. Fluorozirconate fibers 
are noted to furnish many more laser transitions than alternative 

ar compositions, extending possibilities for energy transfer and 

p-conversion. Such novel fiber geometries as that of double-clad 





fibers promise more efficient consumption of pump power from 
diode arrays; these increasing power levels, often associated with 
Q-switched and/or mode-locked systems, render nonlinear effects 
more accessible. 56 refs. 


39520 Fluoride fiber lasers. Andrews, LJ. (Los Alamos 
National Laboratory, NM (USA)). pp. 490-495 of Lasers ’88; Pro- 
ceedings of the International Conference, Lake Tahoe, NV, Dec. 
4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) 
(1983). (CONF-881244—: LASERS '88: 10th international confer- 
ence on lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 
1988). 

Silica telecommunications optical fibers show remarkable proper- 
ties as lasers and traveling wave optical amplifiers when doped in 
the core with luminescent rare earth ions. Practical application of 
such fibers, especially in communications systems, is currently im- 
peded by inefficiencies associated with excited state absorption 
(ESA). This paper shows through Judd-Ofelt analysis that it is pos- 
sible to mitigate the effects of ESA through the proper choice of 
glass matrix. This has led to the demonstration in fluoride fiber of 
the first neodymium glass laser to operate within the 1.3 micron 
telecommunications channel and to the substantial reduction of 
ESA at the 0.8-micron erbium pump band. 12 refs. 


39521 Fiber amplifiers for optical communications. 
Desurvire, E. (Los Alamos National Laboratory, NM (USA)). pp. 
496-503 of Lasers '88; Proceedings of the International Confer- 
ence, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. 
STS Press, McLean, VA (US) (1989). (CONF-881244—: LASERS 
‘88: 10th international conference on lasers and applications, Lake 
Tahoe, NV (USA), 5-9 Dec 1988). 

A major advantage of direct optical amplification is the possibility 
of simultaneously amplifying several channels without need for op- 
toelectronic conversion and high-speed electronic interface. The 
present development status and comparative performance evalua- 
tion of fiber amplifiers for fiber-optic communications gives attention 
to Er-doped fiber amplifiers operating in the 1.5-micron telecommu- 
nications window, as well as to a low-noise, high-speed signal 
amplification experiment conducted at 2 Gbit/sec. 54 refs. 


39522 Ultrafast nonlinearities in optical fibres. Taylor, J.R. 
(Los Alamos National Laboratory, NM (USA)). pp. 504-510 of 
Lasers '88; Proceedings of the International Conference, Lake 
Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS '88: 10th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

Several schemes for the generation of ultrashort pulses using 
nonlinear processes in optical fibers are described. These include 
the pulse compression mechanism of high order solitons, essen- 
tially at a fixed wavelength and the generation of frequency tunable 
femtosecond pulses using soliton-Raman shaping mechanisms. 
Both single pass and oscillator arrangements are described, while 
in the normal dispersion regime a dispersion compensated fiber 
Raman ring laser was used which was capable of generating pi- 
cosecond pulses for soliton studies. 26 refs. 


38523 Degenerate four-wave mixing with the use of inco- 
herent light. Kobayashi, T. (Los Alamos National Laboratory, NM 
(USA)); Misawa, K.; Hattori, T. pp. 527-534 of Lasers ’88; Proceed- 
ings of the International Conference, Lake Tahoe, NV, Dec. 4-9, 
1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). 
(CONF-881244—: LASERS ’88: 10th international conference on 
lasers and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

Ultrafast relaxation dynamics associated with degenerate four- 
wave mixing (DFWM) using incoherent light is presently studied on 
the basis of the Kerr-shutter configuration, which yields superior S/ 
N to that of conventional forward-DFWM in virtue of its ease of 
alignment. A nonresonant optical Kerr relaxation time of 1.7 + or - 
0.1 psec has been determined for CS2. The technique’s applica- 
tion to dephasing measurements for a cresyl violet-doped PMMA 
film was compared with results from conventional two-beam 
DFWM. 25 refs. 


39524 Modeling laser damage caused by platinum inclu- 
sions in laser glass. Pitts, J.H. (Lawrence Livermore National 
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Lab., CA (USA)). pp. 537-546 of Laser induced damage in optical 
materials. 1985. Bennett, H.E.; Guenther, A.H.; Milam, D.; New- 
nam, B.E. US Government Printing Office, Washington, DC (USA) 
(1988). DOE Contract W-7405-ENG-48. (CONF-851052-: 17. 
annual symposium on optical materials for high-power lasers, Boul- 
der, CO (USA), 28-30 Oct 1985). 

A fracture-mechanic theory suggests that crack-propagation 
rates are proportional to the square root of the inclusion radius and 
to the three-quarters power of the fluence. The theory does not yet 
account for pressure loss or convection heat transfer as platinum 
vapor flows into the crack, and needs to be developed further be- 
fore accurate propagation rates can be predicted. However, a 
simple estimate obtained by multiplying the time that the platinum 
is in the vapor state by the sonic velocity in glass gives a conser- 
vative but reasonable result. At fluence levels of 2 J/cm?, crack 
propagation of 4 um per shot are predicted. 


39525 Ultrahigh-resolution, wide-field-of-view Cs optical fil- 
ter for the detection of “doubled Nd lasers. Shay, 
T.M. (Los Alamos National Laboratory, NM (USA)). pp. 679-687 of 
Lasers '88; Proceedings of the International Conference, Lake 
Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS '88: 16th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

A simple theoretical model is presented for calcualting the de- 
pendence of filter quantum efficiency vs laser pump power in an 
atomic Cs vapor laser-excited optical filter. The model is applied to 
the Cs transitions that can be used as filters for frequency-doubled 
Nd-lasers such as Nd:LNA and Nd:BEL. The results show the fil- 
ters quantum efficiency vs the laser pump power. 14 refs. 


39526 Electrical feedback techniques for stabilizing high 
power HeNe lasers. Mcginn, V.P. (Los Alamos National Labora- 
tory, NM (USA)); Smith, B.C. pp. 688-691 of Lasers ‘88; 
Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS ‘88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

Feedback control concepts are presented for stabilizing a gas 
discharge laser. Two LEDs, photodiodes, and operational amplifiers 
are used to form a tracking loop to stabilize a high power HeNe 
laser. The approach can be effective over an electrical bandwidth 
extending from de to more than 20.0 MHz, if the frequency 
response characteristics of all of the electrical feedback loop com- 
ponents are significantly better than the bandwidth which is being 
controlled. Results are presented from individual tests of the 
various feedback control subsystems. Plans to test the overall per- 
formance of the complete system are considered. 


39527 Combined electrooptic Q-switch- doubler 
for high power lasers. Kuti, C. (Los Alamos National Laboratory, 
NM (USA)); Alnayli, R.SH.; Bakos, J.S.; Lasztity, P.; Toth, |. pp. 
692-695 of Lasers '88; Proceedings of the International Confer- 
ence, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. 
STS Press, McLean, VA (US) (1989). (CONF-881244—: LASERS 
’88: 10th international conference on lasers and applications, Lake 
Tahoe, NV (USA), 5-9 Dec 1988). 

A method for laser operation with high efficiency second har- 
monic output is proposed in which a Q-switch modulator and an 
optical second harmonic generator are combined in the same crys- 
tal. Problems in the practical performance of electrooptic operation 
are examined. Possible influences of birefringence on electrooptic 
operation are studied experimentally, including ray walk-off, crystal 
alignment, temporal and spatial temperature variations, parallelism 
of optical faces, and grown-in birefringence nonuniformities. 5 refs. 


39528 Role of PESO processes in operation of electrooptic 
devices. Kuti, C. (Los Alamos National Laboratory, NM (USA)). pp. 
696-700 of Lasers '88; Proceedings of the International Confer- 
ence, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. 
STS Press, McLean, VA (US) (1989). (CONF-881244—: LASERS 
’88: 10th international conference on lasers and applications, Lake 
Tahoe, NV (USA), 5-9 Dec 1988). 
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A review of piezoelectrically induced strain optic (PESO) effects 
in linear electooptic crystals is given. The PESO effects observed 
in longitudinal Z-cut samples of KDP and isomorph crystals are 
discussed. Conventional methods for reducing PESO effects are 
outlined. Also, recently developed methods for reducing PESO ef- 
fects by orientation, shaping, and dimensioning are presented 
which can result in improvements of more than two orders of mag- 
nitude. Also, consideration is given to a method of reducing PESO 
influences on the operation of modulators with two or more elec- 
trooptical elements, and the possible role of PESO phenomena in 
the control of laser radiation. 13 refs. 


39529 Photothermal spectroscopy of laser materials. Roger, 
J.P. (Los Alamos National Laboratory, NM (USA)); Charbonnier, F.; 
Fournier, D.; Boccara, A.C.; Robert, P. pp. 600-604 of Lasers '88; 
Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS '88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

The principles of the photothermal deflection (mirage) spec- 
troscopy are outlined together with the major detection schemes, 
with particular attention given to the use of multilayered coatings, 
made of stacks of low- and high-refractive-index dielectric layers 
deposited on silica, as mirrors and antireflective coatings. Two ex- 
perimental set-ups are described, which were developed to perform 
reliable low-absorption measurements in coatings and bulky materi- 
als at two different laser wavelengths (633 nm and 1.0-6 microns). 
These experimental systems make it possible to measure, for a 
coating deposited on silica, absorption losses as low as 10 to the - 
6th. 10 refs. 


39530 Industrial laser use in Navy depots. Alker, J. (Los 
Alamos National Laboratory, NM (USA)). pp. 736-738 of Lasers 
88; Proceedings of the International Conference, Lake Tahoe, NV, 
Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, McLean, VA 
(US) (1989). (CONF-881244—: LASERS '88: 10th international 
conference on lasers and applications, Lake Tahoe, NV (USA), 5-9 
Dec 1988). 

The applications of industrial lasers used at the U.S. Navy de- 
pots are reviewed. Consideration is given to a method of aircraft 
laser depainting using vehicles with a laser vision system to deter- 
mine the composition of the target area and the use of a 1.5 kW 
Nd:YAG laser for spot welding engine heat shields. For repairing 
jet engine combustion chambers, a 5-W argon ion laser beam pro- 
vides light by fiber optics for a three-dimensional vision system and 
a 1.5 kW CO2 laser cutter is used to remove damaged parts. The 
development of a three-dimensional weld seam tracking system 
and the Naval Sea Systems Command to plot ship layouts using 
class | IR photodiode lasers is examined. Also, the use of IR high 
pulse rate photodiode laser and camera measuring system for 
measuring and shaping propellers is discussed. 


39531 Anomalous magnetic, photoinduced, and structural 
phenomena in high-T, materials. Epstein, A.J. (Ohio State Univ., 
Columbus, OH (USA). Dept. of Physics); Chen, X.D.; Chittipeddi, 
S.; Ehrenfreund, E.; Ginder, J.M.; Lu, Y.; McCall, R.P.; Patton, 
B.R.; Roe, M.G.; Zuo, F. pp. 113.117 of High temperature super- 
conductivity. Metzger, R.M. Gordon and Breach Science Publishers 
Inc., New York, NY (USA) (1989). (CONF-880431—: High tempera- 
ture superconductivity: the first two years, Tuscaloosa, AL (USA), 
11-13 Apr 1988). 

The implications of photoinduced absorption and bleaching, of 
the effect of high magnetic fields, and of chemical substitutions in 
Lag_,Sr,CuO4_5 and R;BazCu3O¢,, (R = Y, rare earth) are dis- 
cussed. 


39532 Silicon carbide whisker/alumina matrix composites: 
Effect of whisker surface treatment on fracture toughness. 
Homeny, J. (Illinois Univ., Urbana, IL (USA). Dept. of Materials Sci- 
ence and Engineering); Vaughn, W.L.; Ferber, M.K. Journe! of the 


American Ceramic Society (USA), 
DOE Contract AC02-76ER01198. 
The fracture toughness of a 30 vol% SiC whisker/Alo03 matrix 
composite was evaluated as a function of whisker surface chem- 
istry. Two types of SiC whiskers (Silar-Sc-9 and Tateho-SCW-1-S) 


73(2): 394-402 (Feb 1990). 
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were investigated. Modification of the whisker surface chemistry 
was achieved by subjecting the whiskers to thermal treatments 
under controlled atmospheres. Whisker surface chemistry, as de- 
termined by x-ray photoelectron spectroscopy, was correlated to 
the fracture toughness of the composites. 


39533 Measurements of intrinsic efficiency and parameters 
of an electron beam pumped ArXe laser. Watterson, R.L. (Sci- 
ence Research Lab., inc., Somerville, MA (USA)); Jacob, J.H. 
IEEE Journal of Quantum Electronics (Institute of Electrical and 
Electronics Engineers) (USA), 26(3): 417-422 (Mar 1990). 

Measurements of the output energy and intrinsic efficiency of an 
electron beam pumped ArXe laser operating on the 1.73 um line 
are reported. A 220 kV electron beam was used to pump either an 
11 x 11 x 50 cm® or an 11 x 11 x 25 cm? active volurne. Small- 
signal gain, nonsaturable loss, and saturation flux were deduced 
via a Rigrod analysis of the output energies as a function of output 
coupler reflectivity. Electron beam pump powers ranging from 2.2 
to 16.2 kW/cm® were employed. At a pump power of 2.2 kW/cm® a 
small signal of 0.035 cm~', a gain to loss ratio of 272, and a satu- 
ration flux of 2.1 kW/cm? were determined. Intrinsic efficiencies of 
4 percent were obtained at the lower pump powers. From the mea-3 
surements of the laser output it is clear that the secondary electrons 
have a significant impact on the laser kinetics and efficiency. 


39534 Frontiers of particle beam physics. Sessler, A.M. 
(Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720 (USA)). Physics of Fluids B (USA), 2(6): 1325- 
1330 (Jun 1990). DOE Contract AC03-76SF00098. 

First, a review is given of various highly developed techniques 
for particle handling that are, nevertheless, being vigorously ad- 
vanced at the present time. These include soft superconductor 
radio-frequency cavities, hard superconductor magnets, cooling 
rings for ions and antiprotons, and damping rings for electrons. 
Second, attention is focused upon novel devices for particle gener- 
ation, acceleration, and focusing. These include relativistic 
klystrons and free electron laser power sources, binary power mul- 
tipliers, photocathodes, switched-power linacs, plasma beat-wave 
accelerators, plasma wake-field accelerators, plasma lenses, 
plasma adiabatic focusers, and plasma compensators. 


39535 Plasma physics issues in laboratory x-ray lasers. 
Rosen, M.D. (Lawrence Livermore National Laboratory, Livermore, 
California 94550 (USA)). Physics of Fluids B (USA), 2(6): 1461- 
1466 (Jun 1990). DOE Contract W-7405-ENG-48. 

Laboratories around the world are producing plasmas with 
atomic population inversions that are exhibiting gain at wave- 
lengths approaching the carbon K edge near 44 A, which is 
optimal for holography of wet biological samples. Often these 
demonstrations of gain are accompanied by anomalies that may be 
due to atomic physics effects, but whose possible causes due to 
plasma physics effects are explored here. The optical pump laser's 
pulse duration ranges from the relatively long (>1 nsec) to the ul- 
trashort femtosecond regime, and its incident irradiance varies by 
many orders of magnitude as well. This broad range of results is 
analyzed here from a unified point of view, via the use of a suite of 
large simulation codes. The plasma gain media exhibit many laser— 
plasma instabilities, including stimulated Raman scattering (which 
is used to infer the evolution of an exploding foil x-ray laser target's 
electron temperature and density), and possibly filamentation, 
radiative instability, and ion acoustic turbulence, all of whose resul- 
tant nonuniformities can seriously affect the x-ray laser beam’s 
propagation and achievable gain-length product. Non-Maxwellian 
distributions of electrons and nontrivial x-ray laser line shapes may 
also play a role in explaining some of these anomalies. 


39536 High-resolution pulsed dye laser calibration in the 
500-350 nm region using iodine atlas reference lines. 
Clouthier, D.J. (Department of Chemistry, University of Kentucky, 
Lexington, Kentucky 40506 (USA)); Karolezak, J. Review of Scien- 
tific Instruments (USA), 61(6): 1607-1611 (Jun 1990). DOE 
Contract FG05-86ER13544. 

A simple, inexpensive method for precisely calibrating high reso- 
lution, pulsed dye lasers in the 500-340-nm wavelength region has 
been devised. The residual portion of the laser beam exiting from 





an experiment is Raman shifted to longer wavelnegths in a high- 
pressure hydrogen cell. The Stokes shifted output is used to excite 
laser induced fluorescence (LIF) signals in 1 vapor, which, in turn, 
are used to accurately calibrate the wavelength of the Raman 
shifted beam. The constant Raman shift, which can be precisely 
calculated, is then added to give the original laser wavelength. The 
method is readily adapted to computerized data acquisition and 
gives results of comparable accuracy to those of /2 LIF calibrations 
in the conventional 850-500 nm region. 


39537 High-reliability silicon microchannel submount for 
high average power laser diode arrays. Beach, R. (Lawrence 
Livermore National Laboratory, P. O. Box 5508, L-495, Livermore, 
California 94550 (USA)); Mundinger, D.; Benett, W.; Sperry, V.; 
Comaskey, B.; Solarz, R. Applied Physics Letters (USA), 56(21): 
2065-2067 (21 May 1990). DOE Contract W-7405-ENG-48. 

A simple and highly reliable package consisting of a 1-cm-long 
AlGaAs laser diode array mounted directly on a silicon microchan- 
nel cooler has been demonstrated. 3.4x10° shots were logged on 
this device at an average optical output of 8.75 W with only a 6% 
increase in current required to hold the light output constant. This 
extrapolates to a current doubling lifetime of 1.6x10'' shots. The 
thermal impedance was also measured to be 0.014 °C/(W/cm?). 
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39538 (FNAL-TM—1668) Fermilab Library directions. Garrett, 
P.; Ritchie, D. Fermi National Accelerator Lab., Batavia, IL (USA). 
4 May 1990. 3p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (CONF-9005239-2: 1. inter-laboratory 
workshop on preprint database management, Geneva (Switzer- 
land), 14-16 May 1990). Order Number DE90013525. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

In this document, we indicate our current thinking about the di- 
rections of the Fermilab Library. The ideas relate to the preprint 
management issue in a number of ways. The ideas are subject to 
revision as we come to understand what is possible as well as 
what is needed by the Laboratory community. This document 
should therefore be regarded as our personal view—the availability 
of off-the-shelf technology, of funding as well as feedback from the 
laboratory community about their needs will all affect how far we 
actually proceed in any of these directions. 
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Refer also to citation(s) 39028, 39497, 39583, 39819, 40026, 40048 


39539 (CEA-N-2622) The Van de Graaff 1 MV accelerator 
of the S.R.M.P. Serruys, Y. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie. Dec 
1989. 50p. (In French). Order Number DE90506164. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

The Van de Graaff 1 MV ion accelerator of the S.R.M.P. and the 
associated equipments are shortly described along with the experi- 
mental possibilities offered for irradiation, ionic implantation and ion 
beam analysis. These possibilities are examplified by the presenta- 
tion of the programs achieved during the last two years. Current 
and devised programs for the near future are also presented. Fur- 
ther perfecting of the equipment, that could be realised in the next 
period, and the improved possibilities they could bring up are then 
discussed. 


39540 (LBL-28861) Production of exotic beams at the LBL 
88-Inch Cyclotron by the ISOL method. EB-88 Collaboration. 
Lawrence Berkeley Lab., CA (USA). Apr 1990. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-9004299-3: Workshop on the science of intense radioac- 
tive ion beams, Los Alamos, NM (USA), 10-12 Apr 1990). Order 
Number DE90013349. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

The Users of the LBL 88-inch Cyclotron are preparing a proposal 
to produce exotic, i.e., radioactive beams. The facility will consist of 
a high-current 30 MeV cyclotron to generate the radioactive nuclei, 
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an ECR source that can be coupled to different production targets, 
and the 88-inch Cyclotron to accelerate the radioactive ions. Thus, 
the basic concept is that of the double cyclotron system pioneered 
at Louvain-la-Neuve, although the initial emphasis will be on pro- 
ducing a variety of light proton-rich beams at energies up to 10 
MeV/A. At this workshop we wish to outline what is being planned, 
to invite comments and suggestions, and, especially, to encourage 
participation. We believe that this facility will be an important step 
toward establishing the scientific and technical basis for a National 
High Intensity Facility. This can be achieved through active partici- 
pation by members of the radioactive beam (RB) community in (1) 
experiments with high quality radioactive beams of moderate inten- 
sity and, (2) R&D on high beam-power targets and highly efficient 
ion sources. 5 refs., 4 figs. 


39541 (LBL-PUB-3080) Bevalac user’s handbook. Lawrence 
Berkeley Lab., CA (USA). Apr 1990. 158p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00098. Order 
Number DE90013207. Available from NTIS, PC AO8&/MF A01; 
OSTI; INIS; GPO Dep. 

This report is a users manual on the Bevalac accelerator facility. 
This paper discuses: general information; the Bevalac and its oper- 
ation; major facilities and experimental areas; and experimental 
equipment. 


39542 (SLAC-PUB-5283) Research at SLAC towards a 0.5 
TeV linear collider. Ruth, R.D. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jun 1990. 12p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515. (CONF- 
900135-13: 15. general meeting of the Division of Particles and 
Fields of the American Physical Society, Houston, TX (USA), 3-6 
Jan 1990). Order Number DE90013585. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The purpose of this paper is to review the ongoing research at 
SLAC toward a next-generation linear collider (NLC). The energy of 
the collider is taken to be 0.5 TeV in the CM with view towards 
grading to 1.0 TeV. The luminosity is in the range of 10° to 108 
cm~? sec —'. The energy is achieved by acceleration with a gradi- 
ent of about a factor of five higher than SLC, which yields a linear 
collider approximately twice as long as SLC. The detailed trade-off 
between length and acceleration will be based on total cost. A very 
broad optimum occurs when the total linear costs equal the total 
cost of RF power. 36 refs., 3 figs., 3 tabs. 


39543 (SLAC-PUB-5295) Progress towards the design of a 
next linear collider. Ruth, R.D. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Jun 1990. 3p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515. (CONF- 
900603-9: 2. European particle accelerator conference, Nice 
(France), 11-16 Jun 1990). Order Number DE90013587. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The purpose of this paper is to review the ongoing research at 
SLAC toward the design of a next-generation linear collider (NLC). 
The energy of the collider is taken to be 0.5 TeV in the CM with a 
view towards upgrading to 1.0 TeV. The luminosity is in the range 
of 10° to 10° cm-? sec—'. The energy is achieved by accelera- 
tion with a gradient of about a factor of five higher than SLC, which 
yields a linear collider approximately twice as long as SLC. The de- 
tailed trade-off length and acceleration will be based on total cost. 
A very broad optimum occurs when the total linear costs equals the 
total cost of RF power. The luminosity of the linear collider is ob- 
tained basically in two ways. First, the cross-sectional area of the 
beam is decreased primarily by decreasing the vertical size. This 
creates a flat beam and is useful for controlling beamstrahlung. 
Secondly, several bunches (~10) are accelerated on each FF fill 
in order to more efficiently extract energy from the RF structure. 
This effectively increases the repetition rate by an order of magni- 
tude. In the next several sections, we trace the beam through the 
collider to review the research program at SLAC. 41 refs., 1 fig. 


39544 (SSC-151) Status of the SSC [Superconducting Su- 
per Collider] lattice design. Garren, A.A; Johnson, D.E. 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Jun 1988. 4p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-89ER40486. (CONF-880695—72: 1. European Parti- 
cle Accelerator Conference (EPAC-1), Rome (Italy), 7-11 Jun 
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1988). Order Number DE90013040. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The current status of the SSC lattice design is discussed. The 
proton-proton collider, consisting of two vertically separated rings, 
has eight experimental and utility long straight sections located in 
two clusters. The clusters are separated by two arcs containing 
90° phase advance cells. Each cluster is made up of four 
modules, and each module contains normal cells, dispersion sup- 
pressers, and a straight section. The module focusing structure is 
antisymmetric about the center of the straight section. The 90° 
cells enhance resistance to field imperfections and allow use of a 
compact type of dispersion suppresser. The optical design of the 
experimental straight sections is functionally modular, limits high 6- 
function values to the central triplets, and permits easy tuning 
between the injection and collision optics, during which the phase 
interval between neighboring straight sections is fixed at values 
that minimize chromatic perturbations. 4 refs., 4 figs. 


39545 (SSC—171) Accelerator physics issues at the SSC. 
Johnson, D.E. Lawrence Berkeley Lab., CA (USA). SSC Central 
Design Group. May 1988. 54p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40486. Order Number 
DE90013778. Available from NTIS, PC A04/MF A01; OSTI; INIS; 
GPO Dep. 

The proposed Superconducting Super Collider (SSC) is a high- 
luminosity proton-proton colliding-beam accelerator, unique in the 
world, providing access to particle collision energies at least an or- 
der of magnitude greater than are available at existing facilities. 
The design of the SSC has been previously described in the Con- 
ceptual Design Report. Although not the final SSC design, this 
paper updates the previous design the changes due to the change 
in cell phase advance from 60 to 90 degrees, and particularly 
emphasizes the underlying accelerator physics issues which are in- 
volved in the SSC. A brief history of the SSC program is given 
followed by detailed design considerations. 41 refs., 16 figs. 


39546 (SSC-191) Supercollider physics. Quigg, C. 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Oct 1988. 22p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-89ER40486. Order Number DE90013781. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Over the past two decades, the age-old struggle to describe and 
comprehend the nature of elementary particles and forces has 
been rewarded by a radically new and simple picture of Nature. 
This progress has, in large measure, been stimulated by experi- 
mental results from particle accelerators, instruments of the kind 
given to use by Bernard Gregory and his colleagues. We have 
learned that all matter in its diverse forms is assembled from a few 
building blocks called quarks and leptons. All known natural phe- 
nomena can be described in terms of a few fundamental forces 
acting among these basic constitutents. The new insights embod- 
ied in the Standard Model of elementary-particle physics not only 
provide a framework for describing and understanding the world 
around us, but also elucidate the first instants after the creation of 
the universe. My first order of business will be to summarize the 
microscopic description of matter to which we have come in the 
past twenty years. | will review the evidence for quarks and leptons 
as fundamental constituents and explain the strategy of gauge the- 
ories of the fundamental interactions. Next, | will discuss questions 
the Standard Model raises but cannot answer. We can define a 
frontier where our current understanding ceases to make sense, 
where the clues that will lead us to a more satisfying description of 
Nature will have to be found. That frontier lies at energies of about 
10’? electron volts for collisions among the fundamental con- 
stituents. The instrument of choice for reaching this new energy 
scale is a high-energy, high-luminosity, proton-proton collider. | will 
conclude by summarizing the status of the American project known 
as the Superconducting Super Collider, or SSC. 


39547 (SSC—236) How to cool the SSC beam tube?. Zu- 
pancic, C. (Muenchen Univ. (Germany, F.R.). Sektion Physik). 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Aug 1989. 49p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO02-89ER40486. Order Number DE90013763. Available 
from NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
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The cooling of the beam tube according to the present SSC de- 
sign is reexamined, and previous conclusions about its inadequacy 
are confirmed. Two methods for improved cooling are discussed: 
transverse helium flow and a metallic heat shunt. Under the nomi- 
nal heat load of 0.142 W/m, both methods should be capable of 
limiting the temperature rise of the superconductor with respect to 
the helium in the yoke channels to about 0.02—0.03 K. The imple- 
mentation of both methods in parallel is possible. 21 refs., 10 figs. 


39548 (SSC—249) Calculation of desired vertical ovality of 
SSC collars. Strait, J. Fermi National Accelerator Lab., Batavia, IL 
(USA). Aug 1989. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-89ER40486. Order Number DE90013769. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

If the collar material has a larger coefficient of thermal contrac- 
tion than the yoke and the yoke is split on the horizontal mid-plane, 
it may be difficult ic use the yoke to provide horizontal support to 
the collared coil. To be inserted easily into the yoke at room tem- 
perature the collared coil must be no larger in horizontal diameter 
than the yoke. When the magnet is cooled to liquid helium temper- 
ature the collars will contract more than the yoke and a gap may 
develop between the collars and the yoke at the horizontal mid- 
plane. If, however, the collared coil is oversize in the vertical 
direction, clamping it in the yoke will tend to make its horizontal di- 
ameter grow enough to contact the yoke. Thus it may be desirable 
to design the collars to generate a “vertical ovality.” In this note | 
discuss a method to calculate the desired ovality of the collared 
coil at room temperature and the (undeflected) collar shape 
needed to achieve this. | then calculate the skin stress required to 
push the collared coil into shape. In both calculations | show the 
range of values resulting from plausible variations in the calculation 
parameters and in the coal prestress 


39549 (SSCL-264) Accelerator parameters relevant to de- 
tector design. Cormell, L.R.; Yost, G.P. Superconducting Super 
Collider Lab., Dallas, TX (USA). Apr 1990. 3p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-89ER40486. Order 
Number DE90013767. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

Short communication. SUPERCONDUCTING SUPER 
COLLIDER/specifications; SHOWER COUNTERS/design; SPECI- 
FICATIONS; DESIGN; BEAM DYNAMICS 


39550 The linear accelerator as a radiation source. McKe- 
own, J. Transactions of the American Nuclear Society (USA), 60: 
201-202 (1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

Almost 95% of the radiation used by industry is produced by 
electron accelerators, while the remainder comes from radioactive 
sources. With the development of the high-power linear accelerator 
(linac), machine sources will continue to dominate. This paper 
reviews new applications of accelerator-produced radiation, sum- 
marizes the status of the technology worldwide, and gives special 
mention to the performance of a new design of linacs for industrial 
radiation processing. 


39551 Electron beam processing - status and prospects. 
Cleland, M.R. Transactions of the American Nuclear Society (USA), 
60: 202 (1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

A variety of commercial products now on the market are being 
produced by electron beam processing, which involves the treat- 
ment of materials with high-energy electrons to obtain beneficial 
effects. Ongoing applications include the high-speed curing of print- 
ing inks, clear and pigmented coatings, release coatings and 
adhesive films, the crosslinking of plastic film, foam, tubing, pipe, 
molded parts, electrical wire and cable, the cold vulcanization of 
rubber sheets for automobile tires and factory roofing as well as the 
sterilization of medical devices and packaging materials, and the 
preservation of food. Continuing growth is being driven by some in- 
herent advantages of electron beam processing over alternative 
chemical and thermal treatment processes, such as enhanced 
product quality and lower unit costs that result from higher produc- 
tion rates, dynamic process control, quicker process start-up and 





shutdown, and reductions in scrap loss, energy consumption, floor 
space requirements, and toxic residues. Other potential applications 
that have not yet reached commercial fruition are focused on envi- 
ronmental protection and the reclamation of waste materials. These 
include the disinfection of potable water supplies, municipal waste 
water, sewage sludge, and the infectious wastes from hospitals 
and airports, the modification of toxic chemicals, the degradation of 
cellulosic materials, the cracking of crude oil and residual tars from 
refineries, and the extraction of sulfur and nitrogen oxides from 
combustion gases to reduce the effects of acid rain. 


39552 Vacuum technology issues for the Superconducting 
Super Collider. Joestiein, H. (Fermi National Accelerator Lab, 
Batavia, IL (USA)). Journal of Vacuum Science and Technology, A 
(Vacuum, Surfaces and Films) (USA), 8(3): 2840-2848 (May 
1990). 

The Superconducting Super Collider, to be built in Texas, will 
provide an energy to 40 TeV from colliding proton beams. This en- 
ergy is twenty times higher than currently available from the only 
other cryogenic collider, the Fermilab Tevatron, and will allow 
experiments that can lead to a better understanding of the funda- 
mental properties of matter. The energy scale and the size of the 
new machine pose intriguing challenges and opportunities for its 
vacuum systems. We discuss the effects of synchrotron radiation 
on cryogenic beam tubes, cold adsorption pumps for hydrogen, 
methods of leak checking large cryogenic systems, the develop- 
ment of cold beam valves, and radiation damage to components, 
especially electronics. 
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39553 (BNL-43635) Density waves driven by a high har- 


monic cavity. Kats, J.M. Brookhaven National Lab., Upton, NY 
(USA). [1990]. 3p. Sponsored by U.S. DOE Energy Research. 


DOE Contract AC02-76CH00016. (CONF-900603-—24: 2. European 
particle accelerator conference, Nice (France), 11-16 Jun 1990). 
Order Number DE90013735. Available from NTIS, PC A02/MF 
A01; OSTI; INIS. 

A high harmonic cavity (HHC) with a certain phase modulation 
frequency can increase the longitudinal emittance and smooth the 
density distribution within a particle bunch. Such a cavity helps to 
prevent particle losses during passage through the transition en- 
ergy. The speed of dilution and the quality of density redistribution 
depend on the phase modulation program. In this report, we show 
how to choose such a program which will create traveling waves 
which push the front of high density from the center of the bunch 
to its boundary. Supporting results from machine and computer ex- 
periments are presented. 4 refs., 3 figs. 


39554 (BNL-43679) Beam .-spread due to field errors in 
RHIC. Parzen, G.; Dell, G.F.; Hahn, H.; Ruggiero, A.G. Brookhaven 
National Lab., Upton, NY (USA). [1990]. 3p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO2-76CH00016. (CONF- 
900603-23: 2. European particle accelerator conference, Nice 
(France), 11-16 Jun 1990). Order Number DE90013744. Available 
from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

The random field error multipoles can produce a significant v- 
spread in the beam. Tracking studies, for particles with emittances 
and Ap/p which are within the beam, have shown that a major part 
of the v-spread comes from the statistically significant average 
value of bs and b, in the main dipoles in the arcs. Because of sys- 
tematic errors in the construction of the dipoles, this average value 
may be larger than that which one would expect from a purely 
radom distribution of errors. A correction system for the average b, 
and bg in the dipoles appears important. Results will be given for 
the v-spread found for the uncorrected multipoles, and for the v- 
spread after correction of the average bz and b,. 7 refs., 5 tabs. 


39555 (BNL-43680) The decapole correction scheme for 
RHIC [Relativistic Heavy lon Collider]. Claus, J.; Dell, G.F.; 
Hahn, H.; Parzen, G.; Rhoades-Brown, M.J.; Ruggiero, A.G. 
Brookhaven National Lab., Upton, NY (USA). [1990]. 4p. 
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Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-900603—18: 2. European particle accelerator 
conference, Nice (France), 11-16 Jun 1990). Order Number 
DE90013740. Available from NTIS, PC A02/MF A01; OSTI; INIS. 

The systematic decapole error in the arch dipoles is expected to 
be | b’4| < 0.7. However, the decapole tolerance has been deter- 
mined to be | b’4| < 0.56, indicating the need for a decapole 
corrector system in RHIC. A two-family corrector system situated 
next to the focusing and defocusing quadrupoles can reduce the 
systematic decapole error by a factor of about two and will be pro- 
vided. If additional correctors are situated in the insertions, and 
optimally where 8, and 6, are equal, one can reduce the decapole 
error by a factor of ~ 20. A simpler yet adequate corrector system 
is obtained by adding the insertion correctors while making the cor- 
rector strengths at the quadrupoles equal. This system requires 
only two independent power supplies but can reduce the decapole 
error by an order of magnitude. 8 refs., 2 figs. 


39556 (BNL-43684) A multipole expansion for the field of 
vacuum chamber currents. Lee, S.Y. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 3p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
900603-20: 2. European particle accelerator conference, Nice 
(France), 11-16 Jun 1990). Order Number DE90013745. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Analytic formula for the multipole coefficients of a single current 
filament between two infinitely-permeable iron plates are obtained. 
These are applied to the eddy currents generated in a two- 
dimensional conducting surface, such as a synchrotron vacuum 
chamber, when it is exposed to a rapidly varying magnetic field. 
We find that the sextupole component, bo, is insensitive to the 
chamber shape and depends only on the gap between the plates, 
if the width of the chamber is much larger than the height. Higher 
multipoles, b, decrease rapidly with increasing chamber width. The 
radius of convergence for the multipole expansion, at least up to n 
= 10, is about 80% of the width of the chamber. 3 refs., 1 fig., 2 
tabs. 


39557 (BNL-43685) Intrinsic space charge resonances and 
the space charge limit. Parzen, G. Brookhaven National Lab., 
Upton, NY (USA). [1990]. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-900603-19: 2. 
European particle accelerator conference, Nice (France), 11-16 Jun 
1990). Order Number DE90013746. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

A study has been done of the dependence of the space charge 
limit on the choice of v-values using a simulation program. This 
study finds a strong dependence of the space charge limit on the 
location of the v-values relative to the intrinsic space charge reso- 
nances, which are driven by the space charge forces due to the 
beam itself. Four accelerators were studied. For some of these ac- 
celerators the study suggest that the space charge limit can be 
increased by about a factor of 2 proper choice of the v-values. The 
lower order 1/2 and 1/4 intrinsic resonances appear to be the im- 
portant resonances. There is some evidence for effects due to the 
1/6 and 1/8 intrinsic resonances, particularly for larger syn- 
chrotrons. 5 figs. 


39558 (CONF-890872-12) Backgrounds from overlapping 
events at the upgraded Tevatron. Milder, A. (Arizona Univ., Tuc- 
son, AZ (USA)); Rutherfoord, J.; Partridge, R. Brown Univ., 
Providence, Ri (USA). [1989]. 3p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76ER03130. From Workshop on 
physics at Fermilab in the 1990’s; Breckenridge, CO (USA); 15-24 
Aug 1989. Order Number DE90013329. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Short communication. BEAM-BEAM INTERACTIONS/background 
noise; FERMILAB TEVATRON; MODIFICATIONS; TRIGGER CIR- 
CUITS; BEAM LUMINOSITY; SHOWER COUNTERS 


39559 (FNAL-TM-1661) Motion control of the accumulator 
flying wires. Wang, X.Q. Fermi National Accelerator Lab., Batavia, 
IL (USA). 23 Apr 1990. 19p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. Order Number 
DE90012048. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
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Flying wire systems for the Fermilab Accumulator are being con- 
structed in order to measure the transverse beam profiles during 
stacking. Each device passes a 25 micron carbon filament through 
the beam transversely at a constant velocity of 10 m/s. Collisions 
between the beam particles and the wire produce secondary parti- 
cle cascades, which in turn produce photons in a scintillator. A 
photomultiplier tube is used to measure the light intensity while the 
wire position is determined by an optical encoder. There are six 
Accumulator flying wire systems. Four of them are to be used in 
normal stacking operation: two horizontal and two vertical flying 
wires are in the AP40 high dispersion section, covering the core 
orbit and the extraction orbit respectively. The other two horizontal 
wires are for measuring the momentum distribution of the beam on 
the central orbit at the Accumulator transition energy. At the AP40 
high dispersion region a wire covers the central orbit, the other is 
in the AP30 low dispersion section. The operation and control of 
the flying wire system is discussed in this paper. 11 figs. 


39560 (GSI-90-05(prepr.)) The structure of the cylindrically 
confined Coulomb lattice. Hasse, R.W. (Geselischaft fuer Schwe- 
rionenforschung mbH, Darmstadt (Germany, F.R.)); Schiffer, J.P. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Feb 1990. 54p. Order Number DE90506420. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

The structure of cold ions confined in a cylindrically symmetric 
static potential is explored by means of Molecular Dynamics calcu- 
lations, as an approximation to a cooled ion beam in a storage 
ring. Ordered structures are obtained for the ratio of average 
Coulomb to thermal energies of T>>150. For low densities the 
ions arrange themselves in a linear string aligned along the axis of 
symmetry; above a critical density the ions repel each other away 
from the central axis by a distance that increases with linear 
particle density. First a zigzag pattern appears, then a helix with in- 
creasing number of particles per turn, then a tetrahedral structure 
of pairs of ions sitting opposite each other on a line perpendicular 
to the beam axis. With increasing density the average distance be- 
tween nearest neighbours becomes constant. Above another linear 
density, ions begin to appear on the axis inside the shell formed by 
the helices and tetrahedra, with the number of shells increasing 
with linear particle density. On the surface of the cylindrical shells 
the particles form equilateral triangles arranged in a hexagonal 
structure characteristic of two-dimensional Coulomb solids. For the 
innermost helices the dependence of shell radii and of angles be- 
tween particles are compared to analytic model calculations: At 
low densities the energies of these configurations are minimized 
with respect to the degrees of freedom, while for larger densities 
approximate geometrical models are used. (orig.). 


39561 (SAND—89-2855C) lon beam generation and focus- 
ing on PBFA [Particle Beam Fusion Accelerator] Il. Stinnett, 
R.W.; Bailey, J.E.; Bieg, K.W.; Coats, R.S.; Chandler, G.; Derzon, 
M.S.; Desjarlais, M.P.; Dreike, P.L.; Gerber, R.A.; Johnson, D.J. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-9007111-9: 8. international conference on 
high-power particle beams, Novosibirsk (USSR), 2-5 Jul 1990). Or- 
der Number DE90013308. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

During the past year we have succeeded in obtaining a 5 TW/ 
em? proton focus on Sandia National Laboratories’ Particle Beam 
Fusion Accelerator (PBFA) II. This has allowed us to shift our ex- 
perimental emphasis to the implementation of an improved ion 
diode geometry for higher voltage operation, full azimuthal beam 
characterization, and especially lithium ion source experiments. We 
have made significant progress in each of these areas during the 
past year, demonstrating 10 MV diode operation, +10% azimuthal 
beam symmetry, and promising initial results from lithium ion 
source experiments. 8 refs., 6 figs. 


39562 (SLAC-PUB-5255) Measurements of longitudinal 
phase space in the SLC linac. Bane, K.; Adolphsen, C.; Lavine, 
T.L.; Ross, M.; Seeman, J.; Thompson, K. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA). May 1990. 3p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 
(CONF-900603-15: 2. European particle accelerator conference, 
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Nice (France), 11-16 Jun 1990). Order Number DE90013574. 
Available from NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 

In the Stanford Linear Collider the beam leaves a damping ring 
and then enters the Ring-to-Linac (RTL) transfer line. In the RTL it 
is compressed in length by a factor of 10 by means of an ff 
section, with which a longitudinally correlated energy variation is in- 
duced in the beam, and a following beam line which has non-zero 
momentum compaction. The compressed beam then enters the 
linac proper. In this paper we describe three measurements of lon- 
gitudinal properties of the beam in the SLC linac. We present 
measurements of single bunch beam loading, of the energy spec- 
trum at the end of the linac, and of the linac bunch length. Since 
the results of all three measurements depend on the beam’s longi- 
tudinal charge distribution in the linac they, in turn, also depend on 
the bunch lengthening that occurs in the damping rings, as well as 
on the behavior of the compressor. The results of the first two 
measurements, in addition, depend critically on the strength of the 
longitudinal wakefields in the linac. The results of these three mea- 
surements are compared with simulations. For these calculations, 
at any given current, the potential well distortion in the damping 
ring is first computed. The compression process is then simulated 
to obtain the longitudinal charge distribution in the linac. For the 
first two measurements this distribution is then convolved with the 
calculated longitudinal wake function of the SLAC linac in order to 
obtain the induced voltage. Finally, the induced voltage is com- 
bined with the effect of the linac rf wave to give the final energy 
spectrum. 8 refs., 5 figs. 


39563 (SLAC-PUB-5265) Dynamic collimation for linear 
colliders. Merminga, N.; Ruth, R.D. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Jun 1990. 3p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. (CONF- 
900603-10: 2. European particle accelerator conference, Nice 
(France), 11-16 Jun 1990). Order Number DE90013577. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Experience with the SLC has indicated that backgrounds caused 
by the tails of the transverse beam distribution will be a serious 
problem for a next generation linear collider. Mechanical scrapers 
may not provide the best solution, because they may be damaged 
by the tiny, intense beams, and also because they may induce 
wakefield kicks large enough to cause emittance dilution. In this 
paper, we present a possible solution, which uses several nonlin- 
ear lenses to drive the tails of the beam to large amplitudes where 
they can by more easily scraped mechanically. Simulations of sev 
eral different schemes are presented and evaluated with respect td 
effectiveness, tolerances and wakefield effects. 4 refs., 6 figs. 


39564 (SLAC-PUB-5271) Phase gradients in acceleration 
structures. Decker, F.J.; Jobe, R.K. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). May 1990. 3p. Sponsored by U.S: 
DOE Energy Research. DOE Contract AC03-76SF00515. (CONF+ 
900603-12: 2. European particle accelerator conference, Nice 
(France), 11-16 Jun 1990). Order Number DE90013579. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

In linear accelerators with two or more bunches the beam load- 
ing of one bunch will influence the energy and energy spread the 
following bunches. This can be corrected by quickly changing the 
phase of a travelling wave structure, so that each bunch recieves a 
slightly different net phase. At the SLAC Linear Collider (SLC) three 
bunches, two (e*,e—) for the high energy collisions and one (e~- 
scavenger) for producing positrons should sit at different phases, 
due to their different tasks. The two e—-bunches are extracted from 
the damping ring at the same cycle time about 60 ns apart. Fast 
phase switching of the RF to the bunch length compressor in the 
Ring-To-Linac (RTL) section can produce the necessary advance 
of the scavenger bunch (about 6° in phase). This allows a low en- 
ergy spread of this third bunch at the e*-production region at 2/3 of 
the linac length, while the other bunches are not influenced. The 
principles and possible other applications of this fast phase switch- 
ing as using it for multi-bunches, as well as the experimental layout 
for the actual RTL compressor are presented. 


39565 (SLAC-PUB-5273) Long-term stability of orbits in 
storage rings. Warnock, R.L.; Ruth, R.D. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA). Jun 1990. 3p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 





(CONF-900603-13: 2. European particle accelerator conference, 
Nice (France), 11-16 Jun 1990). Order Number DE90013580. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

We describe a numerical method to establish long-term bounds 
on nonlinear Hamiltonian motion. By bounding the change in a 
nearly constant action variable, uniformly in initial condition, one 
can predict stability for N turns by tracking many orbits for a mem- 
ber of turns of No much less than N. In a first application to a 
model sextupole lattice in a region of strong nonlinearity, we pre- 
dict stability of betatron motion in two degrees of freedom for 10° 
turns. 5 refs., 3 figs. 


39566 (SLAC-PUB-5279) A new trajectory correction tech- 
nique for linacs. Raubenheimer, T.O.; Ruth, R.D. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Jun 1990. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00515. (CONF-900603-8: 2. European particle accelerator 
conference, Nice (France), 11-16 Jun 1990). Order Number 
DE90013584. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

In this paper, we describe a new trajectory correction technique 
for high energy linear accelerators. Current correction techniques 
force the beam trajectory to follow misalignments of the Beam Po- 
sition Monitors. Since the particle bunch has a finite energy spread 
and particles with different energies are deflected differently, this 
causes “chromatic” dilution of the transverse beam emittance. The 
algorithm, which we describe in this paper, reduces the chromatic 
error by minimizing the energy dependence of the trajectory. To 
test the method we compare the effectiveness of our algorithm with 
a standard correction technique in simulations on a design linac for 
a Next Linear Collider. The simulations indicate that chromatic dilu- 
tion would be debilitating in a future linear collider because of the 
very small beam sizes required to achieve the necessary luminos- 
ity. Thus, we feel that this technique will prove essential for future 
linear colliders. 3 refs., 6 figs., 2 tabs. 


39567 (SLAC-PUB-5289) Reduction of beam-beam syn- 
chrobetatron resonances using compensating interaction 
regions. Seeman, J.T. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jun 1990. 3p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. (CONF-9002128-1: 
Workshop on beam dynamics issues of high luminosity asymmetric 
collider rings, Berkeley, CA (USA), 12-16 Feb 1990). Order Num- 
ber DE90013586. Available from NTIS, PC AO2/MF A01; OSTI; 
INIS; GPO Dep. 

The next generation of high luminosity circular electron-positron 
colliders requires many intense bunches in each beam, of order 
200 to 1100. The interbunch spacing dictates that two separated 
rings are necessary. The ensuing problem is how to design the in- 
teraction regions so that the two beams can be made to collide 
and separate using physically realizable magnets, providing low 
detector background, having a practical vacuum system design, 
and obeying the constrains of the beam-beam interaction. One of 
the solutions involves the use of a finite crossing angle between 
the trajectories of the two beams at the interaction point (IP). The 
problem with a crossing angle is the well-known problem of 
synchro-betatron resonances driven by the beam-beam force. A 
solution to the synchro-betatron problem is to make the beams ef- 
fectively collide head-on by adding a tilt to each bunch at the IP, a 
so-called crab crossing. There are several methods to produce 
these tilted bunches. However, all of these solutions involve plac- 
ing rf cavities near the interaction region where either the betatron 
or dispersion functions are large. These crab cavities in turn gener- 
ate additional design problems. Some of the problems are: a 
significantly larger impendance of the ring vacuum system, the 
large cavity voltages, the rotation of both beams, and the control 
and stability of these cavities. An alternative solution discussed 
here has two interaction regions physically adjacent to each other 
where the beams collide at a finite crossing angle without tilted 
bunches. To ameliorate the synchro-betatron resonances, there is 
a specially chosen betatron phase advance between the two IRs 
so that the coupling effects from the beam-beam forces cancel. 
The consequence of this arrangement is that the interaction region 
design is now straightforward. 5 refs. 
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39568 (SSC-152) Differential algebraic description of 
beam dynamics to very high orders. Berz, M. Lawrence Berke- 
ley Lab., CA (USA). SSC Central Design Group. Jan 1988. 17p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
89ER40486. Order Number DE90013777. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The new method of differential algebras for the description of 
beam dynamics is presented. It allows a very straightforward and 
elegant computation of transfer maps of particle optical systems. 
The order of the procedure is unlimited. The theoretical back- 
ground of the method is presented in detail. It is shown how the 
method can be used in practice. 17 refs., 1 fig. 


39569 (SSC—-160) Luminosity limitations. Bintinger, D. 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Jan 1988. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-89ER40486. Order Number DE90013774. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper investigates the limitations to luminosity that are 
contained in the present SSC design. Increase in |uminosity is con- 
sidered by varying beam current, emittance, 6*, and the total 
number of beam bunches. Possible luminosity at different beam 
energies is also considered. The difference between initial luminos- 
ity and integrated luminosity is emphasized. 


39570 (SSC—-161) Linear beam-beam effecis for round 
beams. Ng, King-Yuen (Lawrence Berkeley Lab., CA (USA). SSC 
Central Design Group). Lawrence Berkeley Lab., CA (USA). SSC 
Central Design Group. Jan 1988. 21p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-89ER40486. (FN-472). Or- 
der Number DE90013787. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

We study beam-beam collision for two gaussian bunches having 
circular transverse cross section. We follow the mapping method 
proposed by Hirata, who studied a flat beam with a nonlinear 
beam-beam kick. However, here the beam-beam kick is assumed 
to be linear. Of course, this assumption is not physical especially 
for particles near the edge of a bunch. However, this model has 
three points of merit. First, the particle distribution remains gauss- 
ian after each collision. Second, this model is symplectic when 
radiation damping is neglected. Third, this model can be solved an- 
alytically up to a certain extent. For this reason, we deem this 
model worthy of investigation. In our results, there is stable period- 
one fixed-point bifurcation only when the residual tune v is 
between 0.25 and 0.5 or between 0.75 and 1. However, for tune 
values between 0 and 0.25 or between 0.5 and 0.75, there is no 
bifurcation, but the period-one fixed point splits up into period-three 
fixed point as the beam-beam parameter increases. However, this 
can also serve as an explanation of Piwinski’s observation of a 
sudden decrease in luminosity. In contrast, Hirata’s results exhibit 
bifurcation for all tune values. The model is reviewed in Section 2 
and the period-one fixed point solution is solved analytically in 
Section 3. In Section 4, the stability of the solution is studied ana- 
lytically using the stability matrix. In Section 5, numerical tracking is 
used to study higher-period fixed points. 


39571 (SSC-166) Exact computation of derivatives with 
differential algebra and applications to beam dynamics: Part 
1, A survey of differential algebra and its use for the extrac 
tion of maps to arbitrary order; Part 2, Normal form methods 
for complicated periodic systems: A complete solution using 
differential algebra and lie operators. Berz, M.; Forest, E.; Irwin, 
J. Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Mar 1988. 53p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-89ER40486. Order Number DE90013772. Available 
from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

The new method of differential algebras for the description of 
beam dynamics is presented. It allows a very straightforward and 
elegant computation of transfer maps of accelerator systems which 
can be analyzed for data relevant to accelerators. The order of the 
procedure is unlimited and it is accurate to machine precision. The 
theoretical background of the method is presented in detail. It is 
shown how the method can be used in practice. 17 refs. 


39572 (SSC—167) Simulation of chromaticity control in the 
SSC. Schachinger, L.; Talman, R. Lawrence Berkeley Lab., CA 
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(USA). SSC Central Design Group. 28 Mar 1988. 24p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-89ER40486. 
Order Number DE90013771. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

An operational simulation has been performed to predict the per- 
formance of multipole correctors for compensation of linear, 
quadratic, and cubic momentum dependencies, due to systematic 
field errors, of the SSC lattice. An iterative scheme, using beams 
varying over successively larger momentum ranges, is found to be 
satisfactory. Both distributed bore-tube compensation elements as 
described in the Conceptual Design Report and “Simpson's rule” 
lumped correctors (also known as the “Neuffer” scheme) have 
been successfully employed. To get started a coasting beam with 
rms energy spread of 10-5, roughly a factor of five smaller than 
has been achieved in the Tevatron, seems to be required. Realistic 
assumptions are made about closed orbit errors, about errors in 
other parameters, and about the precision with which tunes can be 
measured. 


(SSC-174) A symplectic model of coherent beam- 

modes. Furman, M.A.; Ng, K.Y.; Chao, A.W. 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Apr 1988. 30p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-89ER40486. Order Number DE90013760. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

We consider a simple model to study the effects of the beam- 
beam force on the dynamics of colliding beams. We focus on the 
quadrupole modes of the coherent oscillation. The ingredients are: 
linearized beam-beam kicks, damping and noise due to syn- 
chrotron radiation, and linear transport between beam-beam kicks. 
The dynamical variables are the 2nd-order moments of the canoni- 
cal variables q, p, which include the rms bunch size. Our model is 
self-consistent in the sense that no higher order moments are gen- 
erated by the linearized beam-beam kicks, and that the only 
source of violation of sympiecticity is the radiation. We discuss the 
cases of round and flat beams. Depending on the values of the 
tune and beam-beam kick strength, we observe states in which 
otherwise identical bunches have sizes that are equal, or unequal, 
or periodic, or behave chaotically from turn to turn. Possible impli- 
cations of luminosity saturation with increasing beam intensity are 
discussed. 5 refs., 8 figs. 


39574 (SSC—175) Hamiltonian theory of the E778 nonlinear 
dynamics experiment. Peggs, S.G. Lawrence Berkeley Lab., CA 
(USA). SSC Central Design Group. Apr 1988. 14p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-89ER40486. 
(CONF-8804111-7: 2. international Committee for Future Acceler- 
ators advanced beam dynamics workshop, Lugano (Switzerland), 
11-16 Apr 1988). Order Number DE90013045. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Short, medium,a nd long time scale Hamiltonians describing the 
E778 experiment are presented, corresponding to smear, capture 
fraction, and tune modulation types of measurements. A one-turn “ 
discrete” Hamiltonian representing motion in the presence of thin 
multipoles is derived from nonlinear projection maps, leading to ex- 
pressions for distortion functions, Fourier spectra, normalized 
covariances, and smear. An N-turn Hamiltonian is derived repre- 
senting motion at a tune near a rational fraction I/N, leading to 
expressions for detuning, resonance island width, resonance island 
tune, and persistent capture fraction. Generating functions appro- 
priate to slow and fast tune modulation are presented, leading to 
four conditions which partition the tune modulation plane into four 
distinct “phases” of dynamical behavior. 9 refs., 2 figs. 


39575 (SSC-177) Differential maps, difference maps, inter- 
polated maps, and long term prediction. Talman, R. Lawrence 
Berkeley Lab., CA (USA). SSC Central Design Group. Jun 1988. 
23p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-89ER40486. Order Number DE90013761. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Mapping techniques may be thought to be attractive for the long 
term prediction of motion in accelerators, especially because a 
simple map can approximately represent an arbitrarily complicated 
lattice. The intention of this paper is to develop prejudices as to the 
validity of such methods by applying them to a simple, exactly 
solveable, example. It is shown that a numerical interpolation map, 
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such as can be generated in the accelerator tracking program 
TEAPOT, predicts the evolution more accurately than an analyti- 
cally derived differential map of the same order. Even so, in the 
presence of “appreciable” nonlinearity, it is shown to be impractical 
to achieve “accurate” prediction beyond some hundreds of cycles 
of oscillation. This suggests that the value of nonlinear maps is re- 
stricted to the parameterization of only the “leading” deviation from 
linearity. 41 refs., 6 figs. 


39576 (SSC—187) Brief comments on nonlinear dynamics 
studies in storage rings. Chao, A.W. Lawrence Berkeley Lab., 
CA (USA). SSC Central Design Group. Sep 1988. 5p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-89ER40486. 
(CONF-8809486-4: Applied superconductivity conference, San 
Francisco, CA (USA), 21-26 Sep 1988). Order Number 
DE90013041. Available from NTIS, PC A02/MF A01; OSTI; INIS. 

This paper discusses the following concepts related to nonlinear 
dynamics in storage rings: canonical perturbation theory; reso- 
nances; Hamilton-jacobi equations; tracking simulations; explicit 
canonical integration; taylor and lie maps; and differential algebra. 
(LSP) 


39577 (SSC-189) On multiple Siberian snakes. Yokoya, 
Kaoru (Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group). Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group. Sep 1988. 36p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-89ER40486. Order Number DE90013782. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The acceleration of polarized proton beams has been done in a 
number of synchrotrons such as at ANL, Saclay, BNL, and KEK. 
The theory and technique have been well established up to the en- 
ergy of few tens of GeV; however, the same technique cannot be 
applied to an energy range of TeV as in the SSC. For such a 
machine we need Siberian snakes. As for this clever scheme, how- 
ever, nothing is known experimentally and even theoretical 
knowledge is not enough to make reliable predictions for the SSC. 
It is generally thought that the single and double Siberian snake 
schemes are insufficient and that we need many pairs of double 
snakes. The point of controversy now is how many pairs are 
necessary and sufficient. A most drastic depolarization during ac- 
celeration can occur when the spin-orbit resonance condition v = 
Mo + Myrx + M2 vy + Mg ve is satisfied. Here, v is the spin 
precession tune, vx, vy, vs are the horizontal betatron, vertical be- 
tatron and synchrotron tunes and m’s are integers. In planar rings, 
since the spin tune is given by v = ya = E/0.52335 GeV to a good 
approximation, where + is the beam energy in units of the rest 
mass and a is the coefficient of the anomalous magnetic moment, 
the spin tune varies over a large range during acceleration, which 
makes resonances inevitable. The Siberian snake is an idea to 
keep the spin tune at some value, usually 1/2, away from any res- 
onance. However, in very high energy rings, perturbations such as 
machine imperfections and betatron oscillations may change the 
spin tune considerably so as to cause a resonance. Also, even if 
the spin tune does not satisfy the first equation, we may have non- 
resonant depolarization during acceleration. In this paper we shall 
discuss this problem. 


39578 (SSC-213) Controlling the crossing angle in the 
SSC [Superconducting Super Collider]. Garren, A.A.; Johnson, 
D.E. Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group. Apr 1989. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-89ER40486. (CONF-890335-278: 1989 IEEE 
particle accelerator conference, Chicago, IL (USA), 20-23 Mar 
1989). Order Number DE90013027. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The colliding beams in the SSC must cross at a small angle, so 
that when the bunches pass each other away from the interaction 
point (IP), they are sufficiently separated to avoid disruptive beam- 
beam forces. However, the crossing angle is so small that the 
adjacent quadrupoles must be common to both beams. Only after 
passing through four common quadrupoles on each side of the IP, 
are the beams split by vertical dipoles into separate beamlines. In 
order to make the closed orbits of the two beams cross at a defi- 
nite angle at the IP (within a range up to 150 prad), a series of 
correction dipoles are placed in the insertions. If these dipoles are 





excited in such a way as to control the closed orbits alone, the dis- 
persion will be mismatched, reaching values of up to 50 cm in the 
arcs. This mismatch is due to the closed orbit displacements in the 
interaction region (IR) quadrupoles, causing them to act as bend- 
ing magnets. Therefore, both the closed orbit and dispersion must 
be matched simultaneously. Solutions to this problem are pre- 
sented. 6 figs. 


39579 (SSC-216) Nonlinear dynamics in the SSC [Super- 
conducting Super Collider], Experiment E778. Peggs, S. 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Apr 1989. 29p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-89ER40486. (CONF-880717-: NATO Advanced 
Study Institute on techniques and concepts of high energy physics, 
St. Croix (Virgin Islands (U.S.)), 14-25 Jul 1988). Order Number 
DE90013030. Availabie from NTIS, PC A03/MF A01; OSTI; INIS. 

This paper concentrates on the accelerator physics processes 
which are expected to limit the performance of the SSC. There are 
two broad classes of accelerator physics processes — single parti- 
cle and collective. Collective effects are caused by the macroscopic 
electromagnetic fields generated by the numerous circulating 
charged particles (about 10'° particles per bunch). These fields are 
influenced by the environment, such as the metallic vacuum cham- 
ber walls, and act back upon the circulating charged particles. For 
example, a single bunch can disrupt itself significantly on one pass 
through a particular structure in an accelerator. Or, if the fields ring 
for long enough and have the right frequency, a single bunch can 
be affected on subsequent turns by the disturbance it laid down on 
a first turn. Multi-bunch effects occur when a trailing bunch reacts 
to the ringing fields laid down by preceding bunches. The perfor- 
mance of the SSC is considered here only in the context of single 
particle models, in which a test particle circulates a collider for 
many turns in the presence of static electromagnetic fields. These 
fields are conceptually divided into linear restoring forces — in 
which the motion is stable — and nonlinear perturbations. 


39580 (SSC-228) A mult-kick factorization algorithm for 
nonlinear maps. Irwin, J. Lawrence Berkeley Lab., CA (USA). 
SSC Central Design Group. Jul 1989. 13p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-89ER40486. Order 
Number DE90013296. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

Tracking 2 full SSC lattice to determine the long-term dynamic 
aperture is very computer-intensive. The author argues that low- 
order maps (<9) may have enough information to determine 
long-term apertures. However, evaluating such maps is not trivial 
and can consume more time than tracking the original lattice. The 
author describes a way to construct an “equivalent” one-turn map 
consisting of a small number of kicks, which to any specified order 
has the same generator as the original map, and minimizes spuri- 
ous high-order terms. For a ninth-order map, the number of kinks 
is 36, and can be evaluated 50 times faster than SSC element-by- 
element tracking. Perhaps more importantly, the conjecture that 
low-order terms of the map determine long-term behavior can be 
tested. An affirmative result would allow simulation of the SSC in 
the Tevatron by adding a suitable set of nonlinear lenses. 7 refs. 


39581 (SSC-232) Analytical calculations of smear and 
tune shift. Bengtsson, J.; Irwin, J. Superconducting Super Collider 
Lab., Dallas, TX (USA). Feb 1990. 59p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-89ER40486. Order Number 
DE90013770. Available from NTIS, PC AO4/MF A01; OSTI; INIS; 
GPO Dep. 

We have applied and generalized the Lie algebraic formalism de- 
veloped by E. Forest to calculate smear and tune shifts due to 
random and systematic multipole errors for the SSC. In particular, 
we have calculated smear to the first order in the multipole 
strength, and tune shifts to the second order. Systematic errors up 
to octupoles, random errors up to decapoles, and feed-down ef- 
fects due to closed orbit distortions have been included. For 
random errors the spread of the smear for an ensemble of acceler- 
ators has also been calculated. The analytical results have been 
compared with extensive tracking results (averages over 100 seeds 

‘have been used for random errors). A histogram of the smear is 
presented. By Fourier analyzing the tracking results, we have been 
able to isolate and compare contributions to the smear from 
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different multipoles. Calculations have been done to the per- 
formance of candidates for the SSC lattice with 4, 5, or 6 dipoles 
per half cell, 1 or 2 TeV injection energy, and 4 or 5 cm magnet 
aperture. The improvement obtained by correcting the systematic 
multiple errors have also been included. 25 refs., 13 figs., 16 tabs. 


39582 (SSC-233) Diffusive losses from SSC particle 
bunches due to beam-beam interactions. Irwin, J. 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Sep 1989. 25p. Sponsored by U.S. DOE Research. DOE 
Contract AC02-89ER40486. Order Number DE90013773. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The long-term motion of particles in the tails of SSC particle 
bunches has been simulated, including effects of the short- and 
long-range beam-beam interactions, the nonlinear forces from the 
interaction region quadrupoles, and tune modulation. The author 
shows that a “diffusive dynamic aperture” can be well defined, and 
then determines its value for a range of machine parameters and 
tune modulations. A simple picture emerges indicating that the 1/r 
force of the long-range beam-beam interaction drives the observed 
diffusion. The simulations indicate that the proposed crossing angle 
of 75 urad at the low-6* IPs is adequate, but increase of beam in- 
tensity would require a larger crossing angle. 6 refs., 16 figs., 2 
tabs. 


39583 (SSCL-239) Supercomputing for the Superconduct- 
Collider. Yan, Yiton. Superconducting Super Collider 
Lab., Dallas, TX (USA). Feb 1990. 12p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-89ER40486. Order Number 
DE90013765. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 
Supercomputers are used to simulate and track particle motion 
for a million turns around the collider rings. These numerical stud- 


ies will aid in determining the best aperture for the proton beams. 


39584 (SSCL-268) Numerical studies of the SSC injection 
process: Long term tracking. Garavaglia, T.; Kauffmann, S.K.; 
Stiening, R.; Ritson, D.M. Superconducting Super Collider Lab., 
Dallas, TX (USA). Apr 1990. 20p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40486. (CONF-900348—10: 2. 
international industrial symposium on the super collider, Miami, FL 
(USA), 14-16 Mar 1990). Order Number DE90013245. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Results are presented for tracking protons within the supercon- 
ducting Super Collider during the injection phase for up to seven 
million turns. The results for the 4 cm and the 5 cm aperture ma- 
chines are compared. X and y invariant amplitude and phase space 
information are given which are characteristic of bounded chaotic 
motion. The present long term tracking results were obtained using 
SSCTRK for groups of four particles started at four different equally 
spaced injection points on eight different machines, each character- 
ized by a different random seed. A qualitative interpretation of the 
dynamical behavior of the protons is given in terms of some simple 
models using nonlinear differential equations. 4 refs., 28 figs. 


39585 Breakdown phenomena in high-power kiystrons. 
Vlieks, A.E. (Stanford Univ., CA (USA)); Allen, M.A.; Callin, R.S.; 
Fowkes, W.R.; Hoyt, E.W.; Lebacqz, J.V.; Lee, T.G. /JEEE (Institute 
of Electrical and Electronics Engineers) Micro (USA), 24(6): 1023- 
1028 (Dec 1989). 

In the course of developing new high-peak power klystrons at 
SLAC, high electric fields in several regions of these devices have 
become an important source of vacuum breakdown. In addition, a 
renewed interest in breakdown phenomena for ns pulse, MV/cm 
fiekis has been sparked by recent R and D work in the area of GW 
rf sources. The most important regions of electrical breakdown are 
in the output cavity gap area, the rf ceramic windows, and the gun 
ceramic insulator. The experiments and results on the breakdown 
in these regions will be discussed, as well as the solutions to alle- 
viate this breakdown problem. 


39586 Demonstration of electron beam self-focusing in 
plasma wake fields. Rosenzweig, J.B. (Fermi National Accelerator 
Laboratory, P. O. Box 500, M. S. 306, Batavia, Illinois 60510 
(USA)); Schoessow, P.; Cole, B.; Ho, C.; Gai, W.; Konecny, R.; 
Mtingwa, S.; Norem, J.; Rosing, M.; Simpson, J. Physics of Fluids 
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B (USA), 2(6): 1376-1383 (Jun 1990). DOE Contract W-31109- 
ENG-38. 


In this paper, the direct observation of wake-field self-focusing of 
an electron beam in plasma is reported. The dynamics of beam 
self-pinching and the fast collisionless evolution of a Bennett-like, 
near-equilibrium profile are examined theoretically and computa- 
tionally. The experimental results are compared to predictions of 
the analysis and discussed in the context of application to the 
plasma lens and the plasma wake-field accelerator. 


39587 Plasma physics at the final focus of high-energy col- 
liders. Katsouleas, T. (Department of Physics, University of 
California, Los Angeles, Los Angeles, California 90024 (USA)); Su, 
J.J.; Mori, W.B.; Dawson, J.M. Physics of Fluids B (USA), 2(6): 
1384-1389 (Jun 1990). DOE Contract AS03-83ER40120 ;FG03- 
87ER13752. 

The plasma physics associated with intense electron and 
positron beams in high-energy colliders is discussed. The focusing 
and plasma oscillation of these beams are studied in the presence 
of an externally supplied plasma (a plasma lens) and in the self- 
consistent fields of the interpenetrating beams. A plasma lens can 
provide strong focusing of a beam by shielding the beam’s radial 
space-charge electric field and allowing it to self-pinch in its self- 
generated azimuthal magnetic field. The focusing force of a plasma 
lens can be equivalent to quadrupole magnet strengths of the or- 
der of hundreds of MG/cm. Theoretical and computational work 
characterizing the aberrations and final spot sizes possible with 
plasma lenses is presented. Furthermore, when the e* and e- 
beams overlap at the interaction point (i.e., collide), they behave 
(temporarily) as a two-component plasma. The self-pinching or dis- 
ruption of one beam by another in the e*e- plasma is modeled 
analytically and with two-dimensional particle-in-cell simulations. 
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Refer also to citation(s) 38745, 39392, 39547, 39553, 39561, 
39629, 39694 


39588 (BNL-43645) Isotope and Cs vapor effects In an H— 
volume source with a toroidal chamber. Alessi, J.G.; Prelec, K. 
Brookhaven National Lab., Upton, NY (USA). [1990]. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-900603-16: 2. European particle accelerator 
conference, Nice (France), 11-16 Jun 1990). Order Number 
DE90013734. Available from NTIS, PC A02/MF A01; OSTI; INIS. 

A volume source of H~ ions, with a full rotational symmetry, has 
been designed and studied. We have achieved a pulsed H~ cur- 
rent of 50 mA, at a current density of 25 mA/cm?. Using a reduced 
aperture of 1 cm?, the emittance of a 10-16 keV beam was mea- 
sured for different source parameters, and for a beam current of 20 
mA it was found to be less than 0.5 2 mm mrad (normalized, 4 
rms). When operating with deuterium, the D~ output was found to 
be 50-60% of the H- current obtained under the same discharge 
conditions. Adding cesium to the discharge increased the H~ out- 
put by a factor of two, while reducing the electron current. After the 
addition of cesium, greater than 30 mA of H- could be extracted 
with l/l. 


39589 (BNL-43671) Bunch-to-bucket injection of linac 
beam into the Brookhaven AGS. Brennan, J.M.; Ahrens, L.; Kats, 
J. Brookhaven National Lab., Upton, NY (USA). [1990]. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-900603-17: 2. European particle accelerator 
conference, Nice (France), 11-16 Jun 1990). Order Number 
DE90013733. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

A new fast beam chopper has been used to study injection and 
capture in the AGS. The chopper is a fast beam switch with 10 ns 
rise and fall times that can be programmed on a bunch-by-bunch 
basis and is synchronized to the net accelerating voltage of the 
synchrotron, thus allowing bunch-to-bucket injection of the 200 
MeV H- linac beam. The studies so far have concentrated on sim- 
ple injection scenarios, at reduced intensity, where longitudinal 
effects are well separated from transverse. The evolution of the 
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pre-bunched beam during the transition from injection to accelera- 
tion has been examined. Results have shown the importance of 
the detailed linac beam energy distribution. The ability to control 
the longitudinal emittance of the beam with the fast chopper has 
been used in other machine studies. This report includes a de- 
scription of a measurement of the longitudinal coupling impedance 
of the AGS by the beam transfer function technique which utilized 
the control of longitudinal emittance provided by bunch-to-bucket 
injection. Plans for improvements to the chopper equipment are 
also describe. 6 refs., 4 figs. 


39590 (BNL-44749) Brookhaven Accelerator Test Facility 
photocathode gun and transport beamline. Parsa, Z.; Young, L. 
Brookhaven National Lab., Upton, NY (USA). [1990]. 62p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. Order Number DE90013741. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

We present an analysis of the electron beam emitted from a 
laser driven photocathode injector (Gun, operating at 2856 MHZ), 
through a Transport beamline, to the LINAC entrance for the 
Brookhaven Accelerator Test Facility (ATF). The beam parameters 
including beam energy, and emittance are calculated. Some of our 
results, are tabulated and the phase plots of the beam parameters, 
from Cathode, through the Transport line elements, to the LINAC 
entrance, are shown. 


39591 (BNL-44751) High brightness photocathode injector 
for BNL Accelerator Test Facility. Parsa, Z.; Young, L. 
Brookhaven National Lab., Upton, NY (USA). [1990]. 22p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. Order Number DE90013742. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

An analysis of the BNL photocathode (1-1/2 cell) “Gun” operating 
at 2856 MHZ, is presented. The beam parameters including beam 
energy, and emittance are calculated. A review of the Gun param- 
eters and full input and output of our analysis with program 
PARMELA, is given in Section 2, some of our results, are tabulated. 
The phase plots and the beam parameters, at downstream ends of 
the elements, from cathode through the cavity, first cell is labeled 
as element 2; and second cell is labeled as element to the exit of 
the GUN. The analysis was made for 3 cases, using three different 
initial values (EO) for the average accelerating gradient (MV/m), for 
comparison with previous works. For illustration, the field obtained 
with program SUPERFISH is given, and conclusion including shunt 
impedances obtained for the cells and the cavity are given in Sec- 
tion 6. PARMELA is used as a standard design program at ATF. At 
the request of some of the users of program PARMELA, this 
request of some of the users of program PARMELA, this report in- 
clude and illustrates some of our data, in the input and output 
format of the program PARMELA. 5 refs., 7 figs., 3 tabs. 


39592 (DOE/ER/40150-126, pp. 477-490) Damped accelera- 
tion cavities. Palmer, R.B. (Stanford Univ., CA (USA)). 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. DOE Contract AC03-76SF00515. (CONF-881049-: 14. lin- 
ear accelerator conference (LINAC-14), Newport News, VA (USA), 
3-7 Oct 1988; CEBAF—-89-001). In 1988 linear accelerator confer- 
ence proceedings. Order Number DE90007862. Available from 
NTIS, PC A99/MF A01. 

Structures with slots to strongly damp higher-order longitudinal 
and transverse modes should allow the use of multiple bunches in 
linear colliders, and thus attain luminosities of over 10° cm-? 
sec~'. Preliminary measurements on model structures suggest 
that such damping can be achieved. 10 refs., 6 figs. 


39593 (FNAL-TM-1663) An application of differential 
geometry to SSC magnet end winding. Cook, J.M. (Argonne Na- 
tional Lab., IL (USA)). Fermi National Accelerator Lab., Batavia, IL 
(USA). Apr 1990. 15p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. Order Number DE90013526. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

It is expected that a large fraction of the total cost of the pro- 
posed Superconducting Supercollider will be spent on magnets, 
and, as Leon Lederman has remarked, “most of the cost of making 
a magnet is in the ends.” Among the mechanical problems to be 





solved there is the construction of an end-configuration for the su- 
perconducting cables which will minimize their strain energy. The 
purpose of this paper is to promote the use of differential geometry 
in this minimization. The use will be illustrated by a specific appli- 
cation to the winding of dipole ends. The cables are assumed to 
be clamped so firmly that their strain is not altered by Lorentz 
stresses. 15 refs. 


39594 (SAND-89-0634) Fabrication and assembly of 
BOLVAPS [boll-off lithium vapor source] ceramic-option half 
anodes. Moore, R.H. (Sandia National Labs., Albuquerque, NM 
(USA)); Appel, D.B.; Cap, J.S.; Spiak, S.H.; Cason, B.P.J. Sandia 
National Labs., Albuquerque, NM (USA). Jun 1990. 69p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC04- 
76DP00789. Order Number DE90012012. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

In order to generate a lithium vapor on the anode surface within 
PBFA Il, an electrically insulating, lithium-coated substrate is re- 
quired. One approach for providing this lithium source is the 
ceramic-option anode. This anode consists of two halves, equatori- 
ally split, each containing an insulating ceramic insert onto which a 
lithium-bearing film is sputtered. A lithium vapor is generated by 
ohmically pulse heating this film to 1500 K. The half-anode struc- 
ture required to produce this vapor consists of a ceramic insulator, 
steel housing, and disk conductors. This report describes the 
design and fabrication of these separate components and the pro- 
cedures required to join them to form the half-anode assembly. In 
addition, appendices are included which contain detailed drawings 
and specifications for these operations. 5 refs., 10 figs. 


39595 (SAND—89-2962C) Light ion sources and target re- 
sults on PBFA Il [Particle Beam Fusion Accelerator Il]. Cook, 
D.L.; Bailey, J.E.; Bieg, K.W.; Bloomquist, D.D.; Coats, R.S.; Chan- 
dler, G.C.; Cuneo, M.E.; Derzon, M.S.; Desjarlais, M.P.; Dreike, 
P.L. Sandia Nationa! Labs., Albuquerque, NM (USA). [1990]. 11p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-9007111-8: 8. international conference on 
high-power particle beams, Novosibirsk (USSR), 2-5 Jul 1990). Or- 
der Number DE90013310. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Advances in ion beam theory, diagnostics, and experiments in 
the past two years have enabled efficient generation of intense 
proton beams on PBFA Il, and focusing of the beam power to 5.4 
TW/cm? on a 6-mm-diameter target. Target experiments have been 
started with the intense proton beams, since the range of protons 
at 4-5 MeV is equivalent to that of lithium at 30 MeV. Three series 
of experiments have been conducted using planar, conical, and 
cylindrical targets. These tests have provided information on ion 
beam power density, uniformity, and energy deposition. In order to 
increase the power density substantially for target implosion experi- 
ments, we are now concentrating on development of high voltage 
lithium ion beams. 10 refs., 13 figs. 


39596 (SLAC-PUB-5263) Damped accelerator structures. 
Deruyter, H.; Farkas, Z.D.; Hoag, H.A.; Ko, K.; Kroll, N.; Loew, 
G.A.; Miller, R.H.; Palmer, R.B.; Paterson, J.M.; Wang, J.W. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA). Jun 1990. 
3p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00515. (CONF-900603-14: 2. European particle accel- 
erator conference, Nice (France), 11-16 Jun 1990). Order Number 
DE90013575. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

This paper reports continuing work on high-gradient accelerator 
structures for future TeV linear colliders. A prerequisite of these 
structures is that they heavily damp wakefield modes which can be 
induced by e+ bunch trains. Disk-loaded waveguide structures 
under investigation have radial slots in the disks and/or radial rect- 
angular waveguides in the cavity walls to couple wakefield power 
out to external lossy regions. We discuss a high-power S-Band ex- 
periment with a short standing-wave section to determine whether 
the peak field breakdown threshold is lowered by the presence of 
slots in the disks. Next, we describe low-power measurements on 
structure models at S-Band and X-Band to identify mode frequen- 
cies and Q values. 3 refs., 11 figs. 
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39597 (SLAC-PUB-5274) Rf power sources for linear cok 
liders. Allen, M.A.; Callin, R.S.; Caryotakis, G.; Deruyter, H.; 
Eppley, K.R.; Fant, K.S.; Farkas, Z.D.; Fowkes, W.R.; Hoag, H.A.; 
Feinstein, J. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jun 1990. 3p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00515 ;AC03-76SF00098 ;W-7405-ENG- 
48. (CONF-900603-2: 2. European particle accelerator conference, 
Nice (France), 11-16 Jun 1990). Order Number DE90013581. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The next generation of linear colliders requires peak power 
sources of over 200 MW per meter at frequencies above 10 GHz 
at pulse widths of less than 100 nsec. Several power sources are 
under active development, including a conventional klystron with rf 
pulse compression, a relativistic klystron (RK) and a crossed-field 
amplifier. Power from one of these has energized a 0.5 meter two- 
section High Gradient Accelerator (HGA) and accelerated a beam 
at over 80 MeV meter. Results of tests with these experimental de- 
vices are presented here. 


39598 (SLAC-PUB-5277) Binary rf pulse compression ex- 
periment at SLAC. Lavine, T.L.; Spalek, G.; Farkas, Z.D.; 
Menegat, A.; Miller, R.H.; Nantista, C.; Wilson, P.B. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA). Jun 1990. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00515. (CONF-900603—21: 2. European particle accelerator 
conference, Nice (France), 11-16 Jun 1990). Order Number 
DE90013582. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Using rf pulse compression it will be possible to boost the 50- to 
100-MW output expected from high-power microwave tubes operat- 
ing in the 10- to 20-GHz frequency range, to the 300- to 1000-MW 
level required by the next generation of high-gradient linacs for lin- 
ear for linear colliders. A high-power X-band three-stage binary rf 
pulse compressor has been implemented and operated at the 
Stanford Linear Accelerator Center (SLAC). In each of three suc- 
cessive stages, the rf pulse-length is compressed by half, and the 
peak power is approximately doubled. The experimental results 
presented here have been obtained at low-power (1-kW) and high- 
power (15-MW) input levels in initial testing with a TWT and a 
klystron. Rf pulses initially 770 nsec long have been compressed 
to 60 nsec. Peak power gains of 1.8 per stage, and 5.5 for three 
stages, have been measured. This corresponds to a peak power 
compression efficiency of about 90% per stage, or about 70% for 
three stages, consistent with the individual component losses. The 
principle of operation of a binary pulse compressor (BPC) is de- 
scribed in detail elsewhere. We recently have implemented and 
operated at SLAC a high-power (high-vacuum) three-stage X-band 
BPC. First results from the high-power three-stage BPC experiment 
are reported here. 


39599 (SSC—168) Allowable stress in the SSC beam tube 
during a quench. Ng, King-Yuen (Lawrence Berkeley Lab., CA 
(USA). SSC Central Design Group); Peterson, J. Lawrence Berke- 
ley Lab., CA (USA). SSC Central Design Group. Mar 1988. 36p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
89ER40486. Order Number DE90013779. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The purpose of this article is to compute the helium pressure re- 
quired to distort the beam tube beyond its elastic limit when a 
maximum equatorial Lorentz pressure Pm is applied. There are two 
reasons that we talk about the elastic limit here instead of the 
crushing of the beam tube. First, the computation is much simpler 
because Hooke’s law can be applied approximately. Second, 
slightly beyond the elastic limit of most materials comes the yield 
point, beyond which the material becomes plastic and would be 
permanently deformed. Thus it is convenient and conservative to 
stay below the elastic limit. Since the yield points of materials are 
more easily obtained from tables than the elastic limits, we will 
take the yield point as the approximate elastic limit in our discus- 
sions below. 7 refs., 11 figs. 


39600 (SSC-169) Million revolution accelerator beam in- 
strument for logging and evaluation. Peggs, S.; Saltmarsh, C.; 
Talman, R. Lawrence Berkeley Lab., CA (USA). SSC Central 
Design Group. Mar 1988. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-89ER40486. (CONF-880494-2: 
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Spring meeting of the American Physical Society and particle beam 
physics topical meeting, Baltimore, MD (USA), 18-21 Apr 1988). 
Order Number DE90013044. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

A data acquisition and analysis instrument for the processing of 
accelerator beam position monitor (BPM) signals has been assem- 
bled and used preliminarily for beam diagnosis of the Fermilab 
accelerators. Up to eight BPM (or other analogue) channels are 
digitized and transmitted to an acquisition Sun workstation and 
from there both to a monitor workstation and a workstation for off- 
line (but immediate) data analysis. A coherent data description 
format permits fast data object transfers to and from memory, disk 
and tape, across the Sun ethernet. This has helped the develop- 
ment of both general purpose and experiment-specific data 
analysis, presentation and control tools. Flexible software permits 
immediate graphical display in both time and frequency domains. 
The instrument acts simultaneously as a digital oscilloscope, as a 
network analyzer and as a correlating, noise-reducing spectrum an- 
alyzer. 2 refs., 3 figs. 


39601 (SSC—184) General formulas for the adiabatic prop- 
agation velocity of the normal zone. Devred, A. Lawrence 
Berkeley Lab., CA (USA). SSC Central Design Group. Sep 1988. 
8p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-89ER40486. (CONF-8809486—1: Applied superconductivity 
conference, San Francisco, CA (USA), 21-26 Sep 1988). Order 
Number DE90013042. Available from NTIS, PC A0O2/MF A01; 
OSTI; INIS; GPO Dep. 

The influence of the propagation velocity of the normal zone of 
four phenomena was investigated: the temperature dependence of 
the specific heat and the thermal conductivity; the current-sharing 
zone, the electromagnetic diffusion of current through a possible 
super-stabilizer, and the thermal diffusion through a possible 
insulator. At the beginning, these influences were studied indepen- 
dently of each other. In all cases, after creating a model of the 
particular phenomenon, the equations of the thermal and electro- 
magnetic behavior were solved analytically and the expressions for 
the propagation velocity obtained. These expressions were then 
put into nondimensional forms, which have allowed us to define 
four correction factors taking into account the studied influences, 
depending only on one or two nondimensional parameters. Subse- 
quent studies were made to investigate how to combine these 
correction factors in order to obtain general formulas for the veloc- 
ity, taking into account a part or all of these influences. A review is 
presented here of these forrnulas, which are of interest for the su- 
perconducting windings, where the heat transfer to helium can be 
neglected on the time scale of the quench process. 33 refs., 7 figs. 


39602 (SSC—185) Status of the SSC superconducting mag- 
net program. Peoples, J. Lawrence Berkeley Lab., CA (USA). 
SSC Central Design Group. Sep 1988. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-89ER40486. (CONF- 
8809486-3: Applied superconductivity conference, San Francisco, 
CA (USA), 21-26 Sep 1988). Order Number DE90013028. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The work that has been done on the SSC dipole over the past 
year is summarized in this paper, which is divided into four sec- 
tions: cable development and production, cryostat design, cold 
mass design, and model magnet testing. 13 refs., 2 figs., 7 tabs. 


39603 (SSC-188) Tests of full-scale SSC R&D dipole mag- 
nets. Strait, J. (Fermi National Accelerator Lab., Batavia, IL 
(USA)); Brown, B.C.; Hanft, R.; Kuchnir, M.; Lamm, M.; Lundy, R.; 
Mantsch, P.; Mazur, P.O.; Mcinturff, A.; Orr, J.R. Lawrence Berke- 
ley Lab., CA (USA). SSC Central Design Group. Sep 1988. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-89ER40486 ;AC02-76CH03000 ;AC03-76SF00098_ ;AC 
(CONF-8809486—2: Applied superconductivity conference, San 
Francisco, CA (USA), 21-26 Sep 1988). Order Number 
DE90013039. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

Four full-scale SSC R&D dipole magnets incorporating succes- 
sive mechanical design improvements, have been quench tested. 
Three of these magnets are heavily instrumented with sensors to 
measure the mechanical behavior of the magnets and verify the 
performance of the mechanical improvements and with multiple 


198 ERA Vol. 15, No. 17 


voltage taps to locate the origin of quenches. The last two magnets 
of this series reach the SSC design operating field of 6.6 T in two 
or fewer quenches. Load cells and motion sensors show that in 
these two magnets the azimuthal clamping stress is higher at zero 
current and drops more slowly with excitation than in previous long 
magnets and that the axial motion of the coil upon excitation has 
been greatly reduced. Quenches are found to originate preferen- 
tially in several locations, suggesting other design improvements. 
13 refs., 4 figs., 1 tab. 


39604 (SSC-—214) Quench start localization in full-length 
SSC R&D dipoles. Devred, A. (Lawrence Berkeley Lab., CA 
(USA). SSC Central Design Group); Chapman, M.; Cortella, J.; 
Desportes, A.; Kaugerts, J.; Kirk, T.; Mirk, K.; Schermer, R.; Tomp- 
kins, J.C.; Turner, J. Lawrence Berkeley Lab., CA (USA). SSC 
Central Design Group. Apr 1989. 10p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-89ER40486 ;AC03- 
76SF00098. (CONF-890270-26: International industrial symposium 
on the superconducting super collider, New Orleans, LA (USA), 8- 
10 Feb 1989). Order Number DE90013029. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

Full-length SSC R&D dipole magnets instrumented with four volt- 
age taps on each turn of the inner quarter coils have been tested. 
These voltage taps enable accurate location of the point at which 
the quenches start and detailed studies of quench development in 
the coil. Attention here is focused on localizing the quench source. 
After recalling the basic mechanism of a quench (why it occurs and 
how it propagates), the method of quench origin analysis is de- 
scribed: the quench propagation velocity on the turn where the 
quench occurs is calculated, and the quench location is then veri- 
fied by reiterating the analysis on the adjacent turns. Last, the 
velocity value, which appears to be higher than previously mea- 
sured, is discussed. 


39605 (SSC-217) Performance of full-length SSC model 
dipoles: Results from 1988 tests. Tompkins, J. (Lawrence Berke- 
ley Lab., CA (USA). SSC Central Design Group); Chapman, M.; 
Cortella, J.; Desportes, A.; Devred, A.; Kaugerts, J.; Kirk, T.; Mirk, 
K.; Schermer, R.; Turner, J. Lawrence Berkeley Lab., CA (USA). 
SSC Central Design Group. Apr 1989. 17p. Sponsored by US. 
DOE Energy Research. DOE Contract AC02-89ER40486 
;AC02-76CH00016 ;AC02-76CH03000 ;AC (CONF-8902184—2: In- 
ternational industrial symposium on the supercollider (IISSC), New 
Orleans, LA (USA), Feb 1989). Order Number DE90013035. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Over the past year, magnets that meet the SSC field and 
quench training criteria have been developed as a result of the de- 
tailed understanding of magnet performance made possible by 
tests on a series of model magnets. The SSC dipole magnet de-’ 
sign is a cos@ style coil with a 4-cm aperture and a magnetic 
length of 16.6 m. The design operating field is 6.6 T at a current of 
6.5 kVA. Design, fabrication, and testing of full-length model mag- 
nets has been a cooperative effort among the SSC Central Design 
group and three major national laboratories: BNL, FNAL, and LBL. 
13 refs., 7 figs., 1 tab. 


39606 (SSC-234) Quench characteristics of full-length 
SSC R&D dipole magnets. Devred, A. Lawrence Berkeley Lab., 
CA (USA). SSC Central Design Group. Jul 1989. 10p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-89ER40486 
;AC03-76SF00098. (CONF-890701-—28: International cryogenic ma- 
terials conference, Los Angeles, CA (USA), 24-28 Jul 1989). Order 
Number DE90013243. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

Several 17-meter-long SSC R&D dipole magnets, instrumented 
with numerous voltage taps on the inner quarter coils, have been 
tested. These magnets, protected with quench heaters, differed in 
mechanical details as well as in the cables used for the winding. 
The voltage taps enabled us to measure longitudinal and azimuthal 
quench propagation velocities. Summary plots of these velocities 
are presented showing that, even though the Fourier conduction 
model doesn’t apply, the mechanism of the quench is reproducible 
from magnet to magnet. Correlations are established between the 
velocities and the fraction of short sample. After showing that for 





currents higher than 5000 A the magnet is self-protected, we in- 
vestigate the relation between the number of MiITs and the quench 
characteristics. 16 refs., 9 figs. 


39607 (SSC-235) A finite element analysis of an SSC 
dipole magnet (NC-9 cross-section). Chapman, M.S. (Lawrence 
Berkeley Lab., CA (USA). SSC Central Design Group); Wands, 
R.H. Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group. Aug 1989. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-89ER40486. (CONF-8902184—1: International 
industrial symposium on the supercollider (IISSC), New Orleans, 
LA (USA), Feb 1989). Order Number DE90013032. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Finite element methods are used to calculate the mechanical be- 
havior of an SSC superconducting dipole magnet under different 
loading conditions. A two-dimensional model of the NC-9 design 
(aluminum collars) has been developed and used to calculate the 
transverse deflections and stresses in the dipole after assembly of 
the magnet, cookdown to 4.2 K, and energization to 6.6 T. 
Verification of the results with experimental measurements and ob- 
servations, and limitations of the analysis, are also discussed. 6 
refs., 6 figs., 2 tabs. 


39608 (SSC—238) Mechanical analysis of different yoke 
configurations for the SSC [Superconducting Super Collider] 
dipole. Chapman, M.S. (Superconducting Supercollider Lab., 
Dallas, TX (USA)); Cortella, J.M.; Schermer, R.I.; Wands, R.H. Su- 
perconducting Super Collider Lab., Dallas, TX (USA). Sep 1989. 

. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-89ER40486. (CONF-890850-9: 11. international conference 
on magnet technology, Tsukuba (Japan), 28 Aug - 1 sep 1989). 
Order Number DE90013031. Available from NTIS, PC A02/MF 
A01; OSTI; INiS; GPO Dep. 

Finite element methods are used to calculate the additional me- 
chanical support offered by different configurations of the yoke and 
shell for the SSC dipoles. In this analysis, horizontally and verti- 
cally split yokes with different gaps between the yoke halves are 
evaluated in terms of collar deflections and coil stresses. The re- 
sults show that the yoke offers significant additional support for the 
collars against the Lorentz forces. Collar deflections due to Lorentz 
forces can be reduced 50-75% by using the various yoke configu- 
rations studied here. Additionally, the analysis indicates that 
vertically split yokes are preferable to horizontally split yokes for 
maintaining a uniform stress state across the coil poles, and that 
for either horizontally or vertically split yokes, an open midplane 
gap between the yoke halves at 4.2 K results in a smaller coil 
stress loss during cooldown. 3 refs., 5 figs., 2 tabs. 


39609  lon-acoustic waves and drift waves in negative ion 
sources. Gerwin, R.A. (Los Alamos National Lab., NM (USA)). pp. 
650-662 of Microwave and particle beam sources and directed en- 
ergy concepts: Volume 1061. Brandt, H.E. Society of Photo-Optical 
Instrumentation Engineers, Bellingham, WA (USA) (1989). (CONF- 
8901158—: Microwave and particle beam sources and directed 
energy concepts, Los Angeles, CA (USA), 16-18 Jan 1989). 

Attention is directed towards instabilities induced in hydrogen 
plasmas due to the presence of the desired H~ ions. Preliminary 
investigations indicate that the low density H~ beam causes col- 
lective instabilities even at very low beam velocities compared to 
ion acoustic and ion thermal velocities, provided that the non-ideal 
properties of the background plasma are taken into consideration. 
The most dangerous instabilities involve oscillations transverse to 
the direction of beam extraction, and may thereby degrade the 
beam emittance. 


39610 Production of intense negative ion beams in strong 
magnetic field ion sources: VITEX and Ringatron. Stirling, W.L. 
(Oak Ridge National Lab., TN (USA)); Akerman, M.A.; Barber, 
G.C.; Becraft, W.R.; Dagenhart, W.K.; Fadnek, A.; Schecter, D.E.; 
Steckler, T.D.; Tsai, C.C.; Whealton, J.H. pp. 663-690 of Mi- 
crowave and particle beam sources and directed energy concepts: 
Volume 1061. Brandt, H.E. Society of Photo-Optical Instrumenta- 
tion Engineers, Bellingham, WA (USA) {4989). (CONF-8901158—: 
Microwave and particle beam sources and directed energy con- 
cepts, Los Angeles, CA (USA), 16-18 Jan 1989). 
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This paper reports on a negative ion development program 
which has concentrated on the use of Penning discharges in a 
strong magnetic field. Extraction from the discharge has taken 
place both perpendicular and parallel to the confining magnetic 
field. The former has received by far the greater development ef- 
fort. The ion source produced is called VITEX for volume ionization 
with transverse extraction. Attempts to extract parallel to the mag- 
netic field have recently begun and the ion source principle has 
been labeled Ringatron. A plan view of a Penning discharge as 
used in VITEX is shown. An elevation view is shown. A thin sheet 
plasma of thickness D(1) is formed with energetic electrons of den- 
sity on the order of 10’? cm®. A secondary cold plasma of 
thickness D(2) is formed in the region immediately surrounding the 
energetic electron sheet due to diffusion. Negative ions formed in 
the discharge may be extracted transverse to the magnetic field 
with suitable electrodes. Probe studies coupled with geometrical 
variations on the thickness of D(1) and D(2) indicate that the two 
chamber model of Hiskes is a valid production mechanism. 


39611 lon production from LiF-coated field emitter tips. Pre- 
genzer, A.L. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185 (USA)); Bieg, K.W.; Olson, R.E.; Panitz, J.A. Journal 
of Applied Physics (USA), 67(12): 7556-7559 (15 Jun 1990). 

lon emission has been obtained from a LiF-coated tungsten field- 
emitter tip. lon formation is thought to be caused by the high 
electric fied experienced by the LiF. At the time of emission the 
electric field at the surface of the LiF is calculated to be on the or- 
der of 100 MV/cm. Inside the LiF the field is on the order of 10 MV/ 
cm. These fields exceed the value needed to produce bulk dielec- 
tric breakdown in LiF. The surface field is of sufficient magnitude to 
produce ion emission by field evaporation from the crystal surface. 
Even prior to dielectric breakdown, precursor processes can lead 
to ion formation. Electric-field-stress fragmentation of the LiF layer 
is thought to occur, followed by ionization of the fragments. 


4304 Storage Rings 
Refer also to citation(s) 39565, 39640 


39612 (SLAC-PUB-5268) An asymmetric B Factory based 
on PEP. Hutton, A. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)); Zisman, M.S. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jun 1990. 3p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515 ;AC03- 
76SF00098. (CONF-900603—11: 2. European particle accelerator 
conference, Nice (France), 11-16 Jun 1990). Order Number 
DE90013578. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The study of rare and CP-violating B meson decays is well 
suited to a high-luminosity e* e~ collider. For studying certain de- 
cay processes there are also substantial benefits associated with 
asymmetric beam energies, which give a moving center of mass 
for the B mesons. We describe a design for a 9 GeV x 3.1 GeV B 
Factory in the PEP tunnel that would operate initially at a luminos- 
ity of 3 x 10°° cm-*s—'. Technical problems include issues 
related to high currents (e.g., beam instabilities, feedback systems, 
lifetime degradation and detector radiation power dissipation) and 
those related to the hetero-energetic beams (e.g., beam separa- 
tion, beam-beam interaction and detector requirements). Issues 
requiring R&D effort are identified. 8 refs., 2 figs., 2 tabs. 


39613 Vacuum system design and fabrication of electron 
storage rings. Schuchman, J.C. (National Synchrotron Light 
Source, Brookhaven National Laboratory, Upton, NY (USA)). Jour- 
nal of Vacuum Science and Technology, A (Vacuum, Surfaces and 
Films) (USA), 8(3): 2826-2835 (May 1990). DOE Contract AC02- 
76CH00016. 

In this paper we will discuss specific problems and their solu- 
tions as they apply to vacuum systems for electron storage rings. 
As such, the comments in this paper will apply to both electron 
storage rings for high energy physics and for synchrotron radiation 
sources. We will discuss basic vacuum design, how the mechani- 
cal design affects the machine performance as well as materials of 
construction, aluminum versus stainless steel and other materials, 


ERA Vol. 15, No. 17 199 





43 PARTICLE ACCELERATORS 
4304 Storage Rings 


gas desorption, type of pumps commonly used, construction, con- 
ditioning, and performance. Where possible, examples of existing 
machines and components will be used. 


39614 . Chemical cleaning of aluminum alloy surfaces for 
use as vacuum material in synchrotron light sources. Kaufherr, 
N. (Argonne National Laboratory, Argonne, IL (USA)); Krauss, A.; 
Gruen, D.M.; Nielsen, R. Journal of Vacuum Science and Technol- 
ogy, A (Vacuum, Surfaces and Films) (USA), 8(3): 2849-2855 
(May 1990). DOE Contract W-31109-ENG-38. 

Photon and electron desorption from the vacuum chamber walls 
of electron storage rings such as the proposed advanced photon 
source (APS) are sometimes responsible for the production of large 
gas loads during operation, even in systems with very good static 
vacuum. The gas released by beam-induced desorption results in 
scattering of the beam electrons, and a consequent reduction in the 
beam lifetime. In extreme cases, the beam-induced outgassing may 
cause so much scattering that it is not possible to obtain the design 
goals with regard to obtainable beam current. Consequently, it is 
important that the surfaces that are exposed to the electron beam 
and photon fluxes contain as little trapped gas as possible, and 
that the gas burden during operation be kept as low as possible. 


39615 Photon-stimulated desorption yields from stainless 
steel and ted beam tubes with various pretreat- 
ments. Foerster, C.L. (National Synchrotron Light Source, 
Brookhaven National Laboratory, Upton, NY (USA)); Halama, H.; 
Lanni, C. Journal of Vacuum Science and Technology, A (Vacuum, 
Surfaces and Films) (USA), 8(3): 2856-2859 (May 1990). DOE 
Contract AC02-76CH00016. 

Photon-stimulated desorption (PSD) from the walls of electron 
storage rings and associated beamlines imposes serious limits on 
their beam quality and beam lifetimes. Stainless steel (SS) is the 
most used material for beam lines and its use has become more 
dominant for dedicated light sources. Copper-plated SS beam 
pipes have been selected for the superconducting super collider 
(SSC) project. Three-meter-long tubes of 3, 8.8, and 10 cm diame- 
ter were prepared using the following pretreatments common in 
storage rings. The samples were chemically cleaned only, vacuum 
baked to 200 °C, vacuum fired to 950 °C, and argon—oxygen 
glow-discharge conditioned. A dedicated beam line at the National 
Synchrotron Light Source was used to measure PSD from the 
samples. Desorption was measured as a function of beam current 
during exposure to white light having a critical energy of 500 MeV. 
Our results are presented and compared with PSD from previous 
work on aluminum and SS here and at other laboratories. Glow- 
discharged SS yields the lowest PSD. 
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Refer also to citation(s) 38549, 38695, 38705, 38917, 39256, 
39549, 39600, 39688, 39706, 39713, 39936, 39941, 40021, 40027, 
40035, 40104, 40109, 40123, 40193 


39616 (AD-A-219685/5/XAB) Predictions of radiation back- 
grounds for GRO/OSSE. Technical memo. Dyer, C.S.; Truscott, 
P.R.; Sims, A.J.; Comber, C.; Hammond, N.D. Royal Aerospace 
Establishment, Farnborough (UK). Nov 1989. 19p. (RAE-TM-372). 
Available from NTIS, PC A03/MF A01. 

In view of the important influence of background radiation in- 
duced by the charged particle environment on the sensitivity of 
space-borne gamma-ray instrumentation, an extensive series of 
simulations has been performed on representations of the Oriented 
Scintillation Spectrometer Experiment and Gamma Ray Observa- 
tory Spacecraft. Previously reported results on shielding are 
summarized and new results are presented on the influence of de- 
tector and spacecraft orientation within anisotropic trapped proton 
distributions. For the cosmic ray calculation, confidence is obtained 
by comparison with background observations obtained during a 
balloon flight of a single detector unit over Alice Springs. 


39617 (ANL-HEP-CP-90-56) SSCL computer planning. 
Price, L.E. Argonne National Lab., IL (USA). [1990]. 3p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
(CONF-9004213-3: International conference on solenoidal detec- 
tors for the SSC, Tsukuba (Japan), 23-25 Apr 1990). Order 
Number DE90013686. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

The SSC Laboratory is in the process of planning the acquisition 
of a substantial computing system to support the design of detec- 
tors. Advice has been sought from users and computer experts in 
several stages. This paper discuss this process. 


39618 (ANL-HEP-CP-90-57) Scintillator plate calorimetry. 
Price, L.E. Argonne National Lab., IL (USA). [1990]. 5p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
(CONF-9004213-2: International conference on solenoidal detec- 
tors for the SSC, Tsukuba (Japan), 23-25 Apr 1990). Order 
Number DE90013687. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

Calorimetry using scintillator plates or tiles alternated with sheets 
of (usually heavy) passive absorber has been proven over multiple 
generations of collider detectors. Recent detectors including UA1, 
CDF, and ZEUS have shown good results from such calorimeters. 
The advantages offered by scintillator calorimetry for the SSC envi- 
ronment, in particular, are speed (<10 nsec), excellent energy 
resolution, low noise, and ease of achieving compensation and 
hence linearity. On the negative side of the ledger can be placed 
the historical sensitivity of plastic scintillators to radiation damage, 
the possibility of nonuniform response because of light attenuation, 
and the presence of cracks for light collection via wavelength shift- 
ing plastic (traditionally in sheet form). This approach to calorimetry 
is being investigated for SSC use by a collaboration of Ames Labo- 
ratory/lowa State University, Argonne National Laboratory, Bicron 
Corporation, Florida State University, Louisiana State University, 
University of Mississippi, Oak Ridge National Laboratory, Virginia 
Polytechnic Institute and State University, Westinghouse Electric 
Corporation, and University of Wisconsin. 


39619 (BMVg-FBWM-90-4) Lyoluminescence of saccha- 
rides for radiation dose determination (personnel dosimetry) 
in armed forces. Interim report. Koch, M.; Nickel, T.; Pitt, E.; 
Scharmann, A. Bundesministerium der Verteidigung, Bonn (Ger- 
many, F.R.); Giessen Univ. (Germany, F.R.). 1. Physikalisches 
Inst. 1990. 44p. (In German). Contract BMVg-inSan | 0785-V-3886. 
Available from Bundesministerium der Verteidigung, Bonn (Ger- 
many, F.R.). Dokumentations- und Fachinformationszentrum der 
Bundeswehr (DOKFIZBw). 

The chemiluminescence of saccharides is a method for 
determination of +-doses (lyoluminescence). The aim of these in- 
vestigations is to find a substance for a cheap personnel 
dosemeter for the range between 0.5-6 Gy. This first revier de- 
scribes the mechanical, optical and electronic device. The optimal 
parameters for investigation were determined. Bi-destilled water 
serves as a solvent without chemical luminescence enhancement. 
Each measurement was performed by use of 50 mg saccharide 
and 1.5 ml water. The luminescence was observed using single 
photon counting during 10 s. 24 saccharides of several producers 
were investigated, predose and sensitivity were compared. Five 
samples were selected for further treatment: arabinose, trehalose, 
fructose and two glucoses of chosen producers because of their 
dynamics. (orig.) With 22 refs., 3 tabs., 25 figs. 


39620 (BONN-IR-90-09) Construction and test of the ana- 
log electronics for the planar drift chambers of the 
ZEUS detector. Meyer, J. Bonn Univ. (Germany, F.R.). 
Physikalisches Inst.; Bonn Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. Mar 1990. 39p. (In German). 
Order Number DE90502301. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The front-end-electronics for the planar drift chambers. FTD/ 
RTD, of the ZEUS detector, developed by Siegen University, has 
been tested in their performance together with a FTD testcell. This 
cell was operated under new high voltage conditions and showed a 
gas gain of G ~ 1x10‘. The electronics, consisting of a preampli- 
fier, a 45 m signal cable and a postamplifier with the ability of puls 


shaping, had to be matched to the dynamic input range of the 
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FADS's. This led to a completely new design of the postampiifier. 
Signal crosstalk in the drift cell can distort the origina! puls shape 
and possibly leads to a wrong trace reconstruction. Measurements 
of the crosstalk showed a 10% effect, that can be reduced by a 
passive crosstalk compensation to less than 5%. (orig.). 


39621 (CEA-CONF-9980) Measurements of the fission 
prompt neutrons average number. Frehaut, J. CEA Centre 
d’Etudes de Bruyeres-le-Chatel, 91 (France). 1989. 7p. (in French). 
(CONF-8906325-: 50. anniversary of fission discovery, Palaiseau 
(France), 21 Jun 1989). Order Number DE90506196. Available 
from NTIS (US Sales Only), PC AO2/MF A01. 

The design, operating modes and potentialities of the liquid 
heavy scintillation counter are given. The detector allows the mea- 
surement of the average number of the fission prompt neutrons. 
The liquid heavy scintillation consists in a 50 cm radius sphere, 
filled with a scintillating liquid and surrounded by 12 photomultipli- 
ers. The system also has a fission detection chamber. The neutron 
beam reaches the fission chamber without interacting with the scin- 
tillation counter. When fission occurs, one of the fission fragments 
is detected in the fission chamber, which provides the event first 
synchronous signal. Neutrons and gamma rays are also produced. 
The detector counting efficiency is about 85%. The neutron detec- 
tion probability as a function of time and the time-of-flight spectra 
for the 235U fission are analyzed. 


39622 (CEA-R-5512) Alpha alumina exoemissive and ther- 
moluminescent properties. Application to the dosimetry of 
lonizing radiations In case of accident. Alessandri, M.F. CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Protection et de Surete Nucleaire; Toulouse-3 Univ., 31 
(France). Jun 1989. 146p. (in French). Order Number DE90506156. 
Available from NTIS (US Sales Only), PC A07/MF A01. 

This work consists of two parts. In the first part, a phenomenon 
of phototransfer in Thermostimulated Exoelectronic Emission 
(T.S.E.E.) is pointed out. Study of intrinsic T.S.E.E. of alpha alu- 
mina exposed to ultraviolet (U.V.) excitation of energy superior to 4 
eV shows three T.S.E.E. peaks situated at 240, 325, 535°C (heat- 
ing rate of 2°C.s—'). The phototransfer phenomenon is then 
characterized notably by the lowering of the U.V. excitation thresh- 
old to 3.5 eV and the increasing of T.S.E.E. response for U.V. 
energies between 3.5 and 6 eV. Discussion and interpretation of 
the results obtained are based on the perfect analogy with the pho- 
totransfer of Thermoluminescence (T.L.) observed on a similar type 
of alpha alumina. The second part describes the application of al- 
pha alumina dosimetric properties to accidental irradiation 
dosimetry and cartography. The material is bound to a textile sup- 
port to be used for clothes manufacturing for irradiation risking 
workers. T.S.E.E. and T.L. properties of the selected fabric have 
been studied. - T.S.E.E. response to a beta irradiation of strontium 
90 covers the region [0.01 - 10 Gy], with a dispersion of + 20%, a 
non significant thermic fading beyond 72 hours after irradiation and 
a very important optical fading; - the region in T.L. extends from 
0.25 to 10 Gy with X irradiation (45 kV) and from 0.5 to 10 Gy with 
gamma irradiation of cobalt 60 and caesium 137; the dispersion is 
+ 20%, the thermic fading is weak and the optical fading is negligi- 
ble in artificial light or does not vary any more after 5 days of 
sunlight exposition. 


39623 (CONF-900563-13) Nuclear spectroscopy with Si 
PIN diode detectors at room temperature. Ahmad, |.; Betts, 
R.R.; Happ, T.; Henderson, D.J.; Wolfs, F.L.H.; Wuosmaa, A.H. Ar- 
gonne National Lab., IL (USA). [1990]. 14p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 7. 
symposium on radiation measurements and applications; Ann Ar- 
bor, Mi (USA); 21-24 May 1990. Order Number DE90013681. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The characteristics of PIN diodes have been determined. These 
diodes have lower leakage currents and noise than other types of 
Si radiation detectors. The energy resolutions (FWHM) of a 1 cm? 
x 0.5 mm PIN diode measured with a pulser, 122.0 keV gamma 
rays, 193 keV electrons, and 5.5-MeV alpha particles were 2.6, 
2.8, 2.9, and 11.0 keV, respectively. For a 6 mm x 6 mm x 0.2 
mm PIN diode, the resolutions (FWHM) for a pulser, 60 keV +- 
rays, 193 keV electrons, and 5.5-MeV, a-particles were 2.1, 2.2, 
2.4, and 10.8 keV, respectively. 11 refs., 5 figs., 1 tab. 
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39624 (CONF-900563—1 4) with position sensi 
tive neutron detectors at the Intense Pulsed Neutron Source. 
Crawford, R.K.; Haumann, J.R.; Schultz, A.J.; Felcher, G.P.; Epper- 
son, J.E.; Thiyagarajan, P.; Montague, D.G.; Dejus, R.J. Argonne 
National Lab., IL (USA). 7 May 1990. 24p. ed by US. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 7. 
symposium on radiation measurements and applications; Ann: Ar- 
bor, MI (USA); 21-24 May 1990. Order Number DE90013680. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

At the Intense Pulsed Neutron Source (IPNS) pulses of protons 
accelerated in a synchrotron produce pulses of fast neutrons via 
the spallation process in an enriched uranium target. After modera- 
tion, the resulting pulses of slow neutrons are directed into beams 
which serve a variety of neutron scattering instruments. Currently 
there are thirteen neutron scattering instruments in operation or un- 
der development at IPNS, and six of these use position-sensitive 
neutron detectors (PSDs). These PSDs are: a 30 cm x 30 cm, ~3 
mm resolution, neutron Anger camera area PSD with ®Li-glass 
scintillator; a 2.5 cm dia, ~0.7 mm resolution, microchannel-plate 
area PSD with ®Li-glass scintillator; a 20 cm x 20 cm, ~5 mm res- 
olution, He proportional counter area PSD; a 40 cm x 40 cm, ~4 
mm resolution, *He proportional counter area PSD; a flat 20 cm 
long, ~1.6 mm resolution, 2He proportional counter linear PSD; and 
160 cylindrical *He proportional counter linear PSDs, each of which 
is 1.27 cm in dia 60 cm long and has ~14 mm resolution. These 
detectors, in addition to being position-sensitive, resolve the time of 
the neutron capture with ~1 us precision for neutron time-of-flight 
measurements. This paper will discuss these various PSDs with 
emphasis on the instrumental specifications and the reasons for 
the selection of the different types of PSDs, and will also discuss 
the observed performances of these PSDs. 14 refs., 6 figs., 1 tab. 


39625 (DOE/ER/03130-8) Progress report for an Outstand- 
ing Junior Investigator Award in experimental high energy 
physics: Task J Progress report for contract period, January 
1, 1990-December 31, 1990. Partridge, R. Brown Univ., Provi- 
dence, Ri (USA). Dept. of Physics. 1 Jul 1990. 24p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76ER03130. Or- 
der Number DE90013328. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

An experimental program based upon the study of hadron colli- 
sions at the highest available energy is being carried out with the 
support of an Outstanding Junior Investigator Award to Prof. 
Richard Partridge. The work described in this report includes the 
development of the Level 0 trigger for the DO experiment at Fermi- 
lab preparation for the DO physics program, and studies of detector 
design for the Superconducting Super Collider (SSC). 


39626 (DOE/ER/03130-9) A data acquisition architecture 
for the SSC. Partridge, R. Brown Univ., Providence, Ri (USA). 
[1990]. 8p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76ER03130. (CONF-9004190—-11: Computing in high 
energy physics, Santa Fe, NM (USA), 9-13 Apr 1990). Order Num- 
ber DE90013330. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

An SSC data acquisition architecture applicable to high-p; detec- 
tors is described. The architecture is based upon a small set of 
design principles that were chosen to simplify communication be- 
tween data acquisition elements while providing the required level 
of flexibility and performance. The architecture features an 
integrated system for data collection, event building, and communi- 
cation with a large processing farm. The interface to the front end 
electronics system is also discussed. A set of design parameters is 
given for a data acquisition system that should meet the needs of 
high-p; detectors at the SSC. 


39627 (DOE/ER/03130-53) DO data acquisition: High speed 
data paths for DO. Cutts, D. (Brown Univ., Providence, Ri (USA). 
Dept. of Physics); Hoftun, J.S.; Nesic, D.; Johnson, C.R.; Zeller, 
R.T. Brown Univ., Providence, RI (USA). Dept. of Physics. [1990]. 
14p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76ER03130. (COO-3130TC-53;CONF-9004190-12: Com- 
puting in high energy physics, Santa Fe, NM (USA), 9-13 Apr 
1990). Order Number DE90013326. Available from NTIS, PC 
AO3/MF A01; OSTI; INIS; GPO Dep. 
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This poster is intended as a review of the Level-2 system archi- 
tecture for DO, and to provide an overview of the new generation of 
hardware currently under development to accomplish these func- 
tions. Several operational prototypes of the system have been built 
and are currently in use for detector and. software development, as 
well as cosmic ray and test beam data acquisition. Delivery of the 
first half of the acquisition system is scheduled for September 
1990, to be used in the commissioning of the detector. 


39628 (DOE/ER/03130-54) A Special Function Coproces- 
sor for Level-2. Cutts, D.; Hoftun, J.H.; Nesic, D.; Johnson, C.R.; 
Zeller, R.T. Brown Univ., Providence, RI (USA). Dept. of Physics. 
26 Jun 1990. 12p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76ER03130. (COO-3130TC-54). Order Num- 
ber DE90013327. Available from NTIS, PC AO3/MF A01; OSTI; 
INIS; GPO Dep. 

The idea of supplementing Level-2 filtering nodes with additional 
processing power has been alive within DO collaboration for some 
time now. The utility of additional processing power became in- 
creasingly recognized as the Level-2 filtering code matures. Here 
we will describe one scenario of augmenting Level-2 nodes with 
coprocessing power within the framework of the present DO data 
acquisition system. Primary data reduction, consisting of repetitive 
but simple tasks, form the major part of the first order Level-2 filter, 
in terms of its time budget. Such computing tasks are well suited to 
the coprocessor environment. In what follows we will use the term 
Special Function Coprocessor (SFC) to denote this additional pro- 
cessor. 2 figs. 


39629 (FNAL-TM-1666) A fast online event display for a 
high intensity fixed-target spectrometer. Napier, A. (Tufts Univ., 
Medford, MA (USA)). Fermi National Accelerator Lab., Batavia, IL 
(USA). 3 May 1990. 10p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. (CONF-9004190—10: 
Computing in high energy physics, Santa Fe, NM (USA), 9-13 Apr 
1990). Order Number DE90012047. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A workstation-based event display program for the Fermilab 
Tagged Photon Spectrometer (TPS) is described. Fast displays are 
required to monitor detector elements, observe hit patterns and 
energy deposition, and to check track reconstruction. Design con- 
siderations, novel features, and performance are designed. 5 refs., 
4 figs., 1 tab. 


39630 (IPNO-DRE-89-35) A high resolution 6~ imager for 
biological applications. Charon, Y. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Bendali, M.; Cuzon, J.C.; 
Leblanc, M.; Mastrippolito, R.; Tricoire, H.; Valentin, L. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1989. 21p. 
Order Number DE90506173. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

We have developed a high resolution G~ position detector which 
combines a thin scintillator sheet and an intensified C.C.D.. This 
device has been designed for molecular biology purposes (in situ 
hybridization). Therefore absolute detection efficiency, S/N ratio 
and spatial resolution have been particularly studied. With the first 
version of our detector, we have achieved an intrinsic resolution of 
10 um with a relative efficiency for °S of 99% (i.e. 18% absolute 
efficiency). We now present results in which another scintillator and 
a new triggering system have been adopted. The main result is 
that the absolute efficiency has been improved (up to ~ 60% for °5 
S) and the background influence has been significantly reduced. 
These improvements can be observed on the biological image dis- 
played in this paper. 


39631 (IPNO-T—89-23) Contribution to the SQS mode: de- 
velopment of a spatial-resolution chamber prototype and 
streamer propagation mechanism. Florent, J.J. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. 1989. 273p. (In 
French). Order Number DE90506197. Available from NTIS (US 
Sales Only), PC A12/MF A01. 

This work is a study of the Self-Quenching Streamer mode in 
gaseous detectors. The set-up of a prototype devoted to the local- 
ization of light particles in the focal plane of a spectrometer and 
the experimental results are presented. The prototype is a cathode 
read-out multiwire chamber with an Argon-Ethane mixture. The 
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cathode charge distribution is studied. The factors contributing to 
the differential linearity, and the streamer propagation mechanisms 
are evaluated. Several numeric computation programs are written. 
The computerized simulation allows the interpretation of the very 
large dependence of drift velocities on the composition of the gas 
mixture, and an estimation of the production rates of UV photons in 
the primary avalanche. A criterion for the transition to SQS mode is 
proposed. A dynamical description of the behaviour of the streamer 
during the first twenty nanoseconds explains some of the experi- 
mental observations. A microscopic model for the streamer 
propagation is proposed. 


39632 (ISN-89-55) Contribution to the development of the 
multidetector AMPHORA. Design of the electronic set up. 
Stassi, P. Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucle- 
aires. 1989. 186p. (in French). Order Number DE90506195. 
Available from NTiS (US Sales Only), PC AO9/MF A01. 

The multidetector AMPHORA has been designed and built to be 
used to detect and identify all the particles produced in intermedi- 
ate energy heavy ion reactions. This installation consist of 140 
detectors built with CsI(Tl) + NE102A and Csi(Tl) + NE213 scintil- 
lators, covering nearly 81% of the solid angle around the target. 
These detectors can identify light charged particles, intermediate 
mass fragments and neutrons. The electronic set up associated is 
compact and requires little manual adjustment. It is built with spe- 
cial CAMAC modules which have the folowing functions: A 4 
channel constant fraction discriminator and gate generator, a 16 
channel charge to digital converter (12 bits), a 8 channel time to 
digital converter (12 bits), a 16 channel pile-up detector and a fast 
decision module. This thesis contains a detailed explanation of the 
principle and operation of the set up. It also contains a part which 
describes the way to connect all the modules of the electronic con- 
figuration for AMPHORA. 


39633 (ISN-89-67) Computer-aided design and construc 
tion of an antineutrino detector. Stutz, A. Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires. 1989. 154p. (in French). 
Order Number DE90506194. Available from NTIS (US Sales Only), 
PC A08/MF A01. 

The Bugey group is setting-up a new detector for another neu- 
trino oscillation experiment. This thesis reports on the different 
steps concerning its realisation. Light yield, light transmission and 
pulse shape discrimination properties of NE 320 a new liquid scin- 
tillator loaded with 0.15% of Lithium 6 allow to realise a large 
volume detector (3 x 600 |) with an order of magnitude increase in 
sensitivity. The benefit of the neutron capture on Lithium 6 has 
been conserved owing to the segmentation of the whole detector 
volume in 98 cells and to energy resolution and pulse shape dis- 
crimination properties of the liquid. The efficiency is expected to be 
0.5 and the essential component of the background is the natural 
activity of the scintillator. This makes this detector the most perfor- 
mant for neutrino oscillation experiment at reactor. 


39634 (LAPP-T-89-03) Short and long range gain monitor- 
ing of photomultipliers by means of a light pulser and an 
optical fibers bunch. Besson, P. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. 1989. 
7ip. (In French). Order Number DE90506192. Available from NTIS 
(US Sales Only), PC A04/MF A01. 

The gain monitoring of 8 XP3462 photomultipliers has been stud- 
ied during a period of 3 months with a spark gap as a light pulser, 
an optical fibres bunch and 3 reference detectors. One of the refer- 
ence PM is monitored thanks to a cristal of Nal irradiated by an 
241 Am radioactive source, whereas the photodiode and its associ- 
ated electronic is monitored thanks to a 5’Co source directly 
coupled to the junction. Two experimental methods have been 
tested. First the short term method consists in estimating several 
means of charge distributions and supposes the stability of different 
optical parameters like quantum efficiency or photoelectrons collec- 
tion efficiency. The long term method consists in estimating several 
variances of charge distributions and supposes the validity, at first 
order, of photomultipliers’ equations. In spite of unpropitious experi- 
mental conditions (tension switch off, no climatisation..), our results 
indicate that the short term method provides a precision of about 
0.5% for the relative gain value but only during a short period which 
has been of 20 days. The long term method provides a precision 





of about 1.5% but is remained available during the 3 months of our 
experiment. This study has been developed for the new Neutrino 
oscillation program taking place near the Bugey nuclear plant and 
using 600 photomultipliers. The conclusions mentioned above are 
nevertheless valid for any particle detectors using photomultipliers. 


39635 (LAPP-T-8902) Trigger simulation of the L3 experi 
ment at LEP. Trigger study on energy balance of 
electron-positron interactions. Goy, C. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires; 
Grenoble-1 Univ., 38 (France). 1989. 151p. (in French). Order 
Number DE90506163. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

This thesis is devoted to the first and second level energy trigger 
of the L3 experiment at LEP. This interest is justified by the 
difficulty to trigger on events with missing energy and/or low multi- 
plicity of charged particles. The study of the development of 
electromagnetic and hadronic showers in the L3 detector allowed 
to derive the main features of an algorithm computing the energy 
balance of an interaction at the second level trigger. The study of 
the first level trigger, in presence of background induced by the 
radioactivity of uranium and in presence of correlated and uncorre- 
lated electronic noise enabled to determine the thresholds of the 
first level trigger to obtain a rejection of 100 and to identify the 
types of backgrounds present at the second level. The first two 
trigger levels were tested on ete — 7* r~ events. 


39636 (LBL-29033) Plasma chemistry in wire chambers. 
Wise, J. Lawrence Berkeley Lab., CA (USA). May 1990. 220p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00098. Order Number DE90013794. Available from NTIS, PC 
A11/MF A01; OSTI; INIS; GPO Dep. 

The phenomenology of wire chamber aging is discussed and 
fundamentals of proportional counters are presented. Free-radical 
polymerization and plasma polymerization are discussed. The 
chemistry of wire aging is reviewed. Similarities between wire 
chamber plasma (>1 atm de-discharge) and low-pressure ff- 
discharge plasmas, which have been more widely studied, are 
suggested. Construction and use of a system to allow study of the 
plasma reactions occurring in wire chambers is reported. A propor- 
tional tube irradiated by an 55Fe source is used as a model wire 
chamber. Condensable species in the proportional tube effluent are 
concentrated in a cryotrap and analyzed by gas chromatography/ 
mass spectrometry. Several different wire chamber gases 
(methane, argon/methane, ethane, argon/ethane, propane, argon/ 
isobutane) are tested and their reaction products qualitatively iden- 
tified. For all gases tested except those containing methane, use of 
hygroscopic filters to remove trace water and oxygen contaminants 
from the gas resulted in an increase in the average molecular 
weight of the products, consistent with results from low-pressure rf- 
discharge plasmas. It is suggested that because water and oxygen 
inhibit polymer growth in the gas phase that they may also reduce 
polymer deposition in proportional tubes and therefore retard wire 
aging processes. Mechanistic implications of the plasma reactions 
of hydrocarbons with oxygen are suggested. Unresolved issues in 
this work and proposals for further study are discussed. 


39637 (LPC—89-07) Multiwire proportional counter (lecture 
by an electromagnetic delay line). Bruere-Dawson, R. College de 
France, 75 - Paris (France). Lab. de Physique Corpusculaire. 
1989. 43p. Order Number DE90506202. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

For track localisation of ionizing particles with multiwire propor- 
tional chamber, an electronic chain including amplifying, shaping 
and memorizing circuits is required for each wire. In order to lower 
the cost of this type of detector, an electromagnetic delay line is 
proposed among various possibilities. In this paper, different cou- 
pling modes between chamber and delay line are studied with their 
respective advantages. The realization of one meter long delay line 
with a unit delay time of 15 ns per cm is also presented. 


39638 (MPE-175(prepr.)) The HUS solar flare and cosmic 
gamma-ray burst detector aboard the Ulysses spacecraft. 
Boer, M. (Max-Planck-Institut fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.). Inst. fuer Extraterrestrische Physik); Sommer, 
M.; Hurley, K. Max-Planck-institut fuer Physik und Astrophysik, 
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Garching (Germany, F.R.). Inst. fuer Extraterrestrische Physik. Feb 
1990. 14p. Available from Max-Planck-institut fuer Physik und As- 
trophysik, Garching (Germany, F.R.). Inst. fuer Extraterrestrische 
Physik. 

An overview of the instruments and of the scientific objectives of 
the Ulysses spacecraft is given. The experiment consists of two 
detectors: Two Si sensors operating in the range 5-20 keV, and 
two Csl (Tl) scintillators for the range 15-200 keV. The bit rate of 
the HUS experiment in the Ulysses telemetry is 40 bits/seconds 
and the time resolution is up to 4 s for the Si sensors and up to 8 
ms for the scintillators. The total mass is 2.02 kg. The scientific ob- 
jectives of the Ulysses mission are investigations on the physics of 
solar flares, such as their impulsive energy release, the heating 
and particle acceleration, the storage and the energy transport. 
The experiment will take place during the next solar maximum of 
1991. (orig /HM). 


39639 (N-90-19390, pp. 31) Background studies in gas 
lonizing x ray detectors. Eldridge, H.B. Alabama Univ., 
Huntsville, AL (USA). Dec 1989. (NASA-CR-183837;NAS— 
1.26:183837;CONF-8906334—: 1989 NASA/ASEE summer faculty 
fellowship program, Huntsville, AL (USA), 5 Jun 1989). In Re- 
search reports: 1989 NASA/ASEE Summer faculty fellowship 
program. Available from NTIS, PC A99/MF E06. 

The background response of a gas ionizing proportional x ray 
detector is estimated by solving the one dimensional photon trans- 
port equation for two regions using Monte Carlo techniques. The 
solution was effected using the SSL VAX 780 and the CRAY XMP 
computers at Marshall Space Flight Center. The isotropic photon 
energy spectrum encompassing the range from 1 to 1000 KeV inci- 
dent onto the first region, the shield, is taken so as to represent 
the measured spectrum at an altitude of 3 mb over Palastine, 
Texas. The differential energy spectrum deposited in the gas re- 
gion, xenon, over the range of 0 to 100 KeV is written to an output 
file. In addition, the photon flux emerging from the shield region, 
tin, over the range of 1 to 1000 KeV is also tabulated and written 
to a separate file. Published tabular cross sections for photoelec- 
tric, elastic and inelastic Compton scattering as well as the total 
absorption coefficient are used. Histories of each incident photon 
as well as secondary photons from Compton and photoelectric in- 
teractions are followed until the photon either is absorbed or exits 
from the regions under consideration. The effect of shielding thick- 
ness upon the energy spectrum deposited in the xenon region for 
this background spectrum incident upon the tin shield was studied. 


39640 (PB-90-207267/XAB) Technical activities 1989, Elec 
tron and Optical Physics Division. Clark, C.W. National Inst. of 
Standards and Technology (NML), Gaithersburg, MD (USA). Center 
for Atomic, Molecular and Optical Physics. Feb 1990. 56p. 
(NISTIR-90/4287). Available from NTIS, PC A04/MF A01. 

See also PB—90-161985 and PB—90-185109. 

The report summarizes technical activities of the NIST Electron 
and Optical Physics Division during Fiscal Year 1989. These fall 
into five general areas: soft x-ray radiometry, operation of the 
SURF-II synchrotron storage ring; electron microscopy and basic 
surface physics; soft x-ray emission studies; and multiphoton pro- 
cesses. A listing is given of calibration services, publications, talks, 
and other relevant activities of the Division's staff. 


39641 (PB—90-207762/XAB) Evaluation of NVLAP person- 
nel dosimetry testing laboratory: X rays. Heaton, H.T. National 
Inst. of Standards and Technology (NML), Gaithersburg, MD 
(USA). Center for Radiation Research. Apr 1990. 16p. (NISTIR— 
90/4299). Available from NTIS, PC A03/MF A01. 

The Pacific Northwest Laboratory (PNL) is the testing laboratory 
for the National Voluntary Laboratory Accreditation Program 
(NVLAP) for personnel radiation dosimeters. The Center for Radia- 
tion Research (CRR) has an agreement with NVLAP to monitor the 
laboratory to ensure that their reference radiation fields are known 
with sufficient accuracy. The report describes the measurements 
made by CRR personnel at PNL to ensure that their M30 and 
M150 x-ray beams are known within the specified accuracy. 


39642 (PCCFT-8906) ALEPH electromagnetic calorimeter 
performances. Detection feasibilility of Higgs boson. Saadi, Y. 
Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
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Corpusculaire; Clermont-Ferrand-2 Univ., 63 - Aubiere (France). 
1989. 138p. (in French). Order Number DE90506162. Available 
from NTIS (US Sales Only), PC AO7/MF A01. 

In the first part of the thesis, the performance of the ALEPH 
electromagnetic calorimeter is discussed. The linearity of the re- 
sponse and the energy resolution are studied using data taken with 
a calorimeter module exposed to electron beams of 10, 25 and 50 
GeV. A small non-linearity dominated by saturation effects is ob- 
served. The calorimeter responses to electrons and non-showering 
particles are compared using pions and muon data. Parametrisa- 
tions of the longitudinal shape of the electron showers, and of 
fluctuation of their shape are established in the energy range 20 
MeV to 50 GeV, from the experimental data and detailed EGS sim- 
ulations. In the second part, the feasibility of the Higgs boson 
detection by ALEPH is investigated. The reaction considered is 
ete- — ete H° at the Z° pole assuming a Higgs mass between 
12 and 50 GeV. The background is mainly due to hadronic Z° de- 
cays. The signal can be discriminated from the background by a 
series of kinematic cuts established by studying simulated events. 
Applied together with the electron identification criteria, the cuts al- 
low to identify the ete pair and to reconstruct the Higgs mass. 


39643 (PITHA-89/25) Monitoring and calibration of the 
muon detector at the UA1 experiment. Moers, T. Technische 
Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Experimental- 
physik 3A und 3. Physikalisches Inst. Oct 1989. 105p. (in 
German). Order Number DE90502292. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

In this thesis a system for monitoring the muon chambers at the 
UA1 experiment is presented. This system was constructed in VME 
crates and taken in operation at the beginning of October 1988. It 
can process during the data taking process up to 15 events per 
second. These events are distributed to several processes, which 
are dedicated to different requirements. One of these processes 
serves for the monitoring of the muon chamber during the running 
data taking. With the help of this a series of technical defects in 
the chambers, in the trigger processor and in the readout electron- 
ics could be detected and localized. The histograms are daily 
stored and saved. They are therefore also later available. Three 
further processes were developed and applied by which it was 
studied, how far with the data, which the monitoring system 
contains, a calibration of the detector can be performed. The mea- 
surement of the zero-point of the drift-time spectrum, the To, and 
the drift velocity of the electron v4 could be performed by a simple 
procedure with large statistics. A timely variation of vy was by this 
procedure observed and measured for the first time. This variation 
makes a periodical fitting of the calibration constant necessary. By 
the large statistics it was for the first time possible to measure 
wire-dependent corrections of the Tp. The results show that for a 
series of parameters the calibration can be performed with a sys- 
tem of the kind presented here. The careful calibration in the 
reconstruction of the data can by this be essentially improved. 
Especially by the large statistics also small components of the de- 
tector can be studied, which are otherwise not accessible. The 
continuous control of the calibration constants represents a valu- 
able supplement of the monitoring system. (orig/HSI). 


39644 (SLAC-PUB-5230) DUCS [Distributed Update Con- 
trol System]: A fully automated code and documentation 
distribution system. Johnson, A.S. (Boston Univ., MA (USA). 
Dept. of Physics); Saitta, B.; Gervasi, O.; Bower, G.R.; Rothen- 
berg, A.; Waite, A.P. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Apr 1990. 10p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40509 ;AC03-76SF00515. 
(CONF-9004190—14: Computing in high energy physics, Santa Fe, 
NM (USA), 9-13 Apr 1990). Order Number DE90013570. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The Distributed Update Control System (DUCS) is a code distri- 
bution system developed for the SLD collaboration to distribute 
code, documentation and news items between remote collaborators 
and SLAC. The system runs on both VM and VMS systems and is 
currently running at a total of 18 sites on two different continents, 
using both BITNET and DECNET connections. Software updates 
and news items can be submitted from any site where DUCS is 
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installed and are distributed to all other sites. When an update ar- 
rives at a remote site it is installed appropriately without any 
manual intervention. The details of the installation depend on the 
type of file, but for source code, installation includes compilation 
and the insertion of the resulting object module into the appropriate 
library. Whenever an error occurs the error log is returned to the 
originator of the update. DUCS maintains both development and 
production code subdivided into an arbitrary number of section. A 
mechanism is provided to move code from the development area 
to the production area. DUCS also contains many utilities which 
enable the status of each node to be ascertained and any manual 
intervention necessary to correct unanticipated conditions to be 
performed. The system has been running now for nearly three 
years and has distributed over 20,000 code updates. It is proving a 
valuable tool for remote collaborators who are now able to partici- 
pate in code development as easily as if they were at SLAC. 


39645 (SLAC-PUB-5231) JAZELLE: An enhanced data 
management system for high energy physics. Johnson, A.S. 
(Boston Univ., MA (USA). Dept. of Physics); Breidenbach, M.I.; 
Hissen, H.; Kunz, P.F.; Sherden, D.J.; Burnett, T. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Apr 1990. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
89ER40509 ;AC03-76SF00515. (CONF-9004190—15: Computing in 
high energy physics, Santa Fe, NM (USA), 9-13 Apr 1990). Order 
Number DE90013571. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The data management system JAZELLE has been created as a 
successor to earlier HEP data managers such as YBOS and ZE- 
BRA. While it has many similarities with these systems it also has 
many enhancements such as self-documenting data descriptions, 
mnemonic access to all data, relational data structures, powerful 
machine independent IO facilities including network 1O, and many 
mechanisms for presenting data to the physicist in an intuitive man- 
ner. The emphasis has been on producing a powertul, use friendly, 
data management system which can be accessed from many lan- 
guages as a natural extension of these languages. Within the SLD 
collaboration JAZELLE has been used to manage the experimental 
data all the way fro the SLD online VAX to the end to the recon- 
struction chain and physics analysis. Beyond this, JAZELLE is also 
used to store calibration constants and correction factors, detector 
geometry, physics parameters (such as particles masses and 
branching ratios) and program control] parameters. JAZELLE has 
also been interfaced to the interactive data analysis program IDA. 
The uniform usage of JAZELLE throughout SLD coupled with its 
interface to IDA has produced an environment in which rapid inter- 
active access to data is greatly simplified. JAZELLE and IDA 
together provide an analysis environment greatly superior to any 
standard programming language. 6 refs., 3 figs., 2 tabs. 


39646 (SLAC-PUB-5264) Physics with polarization at the 
SLD. Burrows, P.N. (Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Lab. for Nuclear Science). The SLD Collaboration. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). May 1990. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00515 ;AC02-76ER03069. (CONF-9003161-8: 285. 
Rencontres de Moriond on QCD and hadronic interactions confer- 
ence, Les Arcs (France), Mar 1990). Order Number DE90013576. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The SLD detector is nearing completion and will start physics- 
quality data-taking at the SLC in 1991 with a longitudinally 
polarized electron beam and unpolarized positron beam. The cur- 
rent status of the detector is reviewed and the rich program of 
physics measurements possible with polarization and the SLD de- 
tector is briefly presented. In particular, the left-right polarization 
asymmetry, Avr, will be a unique measurement for the next few 
years and will allow tight bounds to be set upon the mass of the 
top quark. 14 refs., 1 fig. 


39647 (SSC-179) Radiation levels in SSC _ detectors. 
Groom, D.E. Lawrence Berkeley Lab., CA (USA). SSC Central De- 
sign Group. 3 Aug 1988. 18p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40486. Order Number 
DE90013762. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 





Estimates of ionizing dose and neutron fluence have been made 
for typical SSC detector configurations exposed to radiation from p- 
p collisions. Using standard descriptions of average events in 
conjunction with simulations of secondary processes, it is found 
that in most cases the radiation exposure can be parameterized by 
functions of the form A (pb ) * cosh °”, where 7 (= - In tan 6/2) is 
the pseudorapidity, the exponent a lies between 0.5 and 1.0, and 
a' = a + 2, depending upon the problem. A calorimeter element 2 
m from interaction point and 6° from the beam line is subjected to 
an annual dose is 0.1 MGy at shower maximum. The annual neu- 
tron fluence in a central cavity of this radius exceeds 10’? cm-?. 
The annual dose from the direct flux of charged particles scales in- 
versely as the square of the distance from the beam line and is 0.4 
MGy at 1 cm. A detector at an 8 TeV on 8 TeV p-p collider with the 
same “physics reach” would experience about 27 times as much 
radiation. 21 refs., 7 figs., 2 tabs. 


39648 (SSC-225) Depth of calorimetry for SSC [Supercon- 
ducting Super Collider] experiments. Bintinger, D. Lawrence 
Berkeley Lab., CA (USA). SSC Central Design Group. Jun 1989. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-89ER40486. (CONF-890379-20: Workshop on calorimetry 
for the SSC, Tuscaloosa, AL (USA), 13-17 Mar 1989). Order Num- 
ber DE90013033. Available from NTIS, PC AO02/MF A01; OSTI; 
INIS; GPO Dep. 

The depth of calorimetry required for SSC experiments is investi- 
gated using data of hadronic shower development in neutrino 
detectors and a parameterization of average hadronic shower 
shapes. The effect of hadronic shower fluctuations is included. A 
depth of nine to ten proton absorption lengths in iron is found to be 
sufficient to contain at least 95% of the energy of 95% of 1-TeV 
jets. 6 refs., 5 figs. 


39649 (SSC-227) Energy scaling of low-energy neutron 


yleld, the e/x ratio, and hadronic response in a calorimeter. 
Groom, D.E. Lawrence Berkeley Lab., CA (USA). SSC Central 
Design Group. Jul 1989. 17p. Sponsored by U.S. DOE Energy Re- 


search. DOE Contract AC02-89ER40486. (CONF-890379-21: 
Workshop on calorimetry for the SSC, Tuscaloosa, AL (USA), 13- 
17 Mar 1989). Order Number DE90013244. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

In each early collision in a high-energy hadronic cascade about 
1/3 of the energy goes into x°’s and is thereafter lost to hadronic 
interaction. As a result, the level of low-energy hadronic activity in 
an absorber (as measured by the total yield of ~1 MeV neutrons, 
the total number of nuclear collisions above some cutoff energy, 
the response of a calorimeter when electromagnetic components 
are excluded, etc.) rises more slowly than linearly with energy. A 
naive induction argument yields a power law dependence with an 
exponent m near 0.85. Simulations with a variety of codes corrobo- 
rate this result for E > 10 GeV. To the extent that this functional 
form is valid, the ratio of a calorimeter’s response to an incident 
electron to that for an incident hadron is Re/R,, (= e/r) = 1/1 — (1 
— €h/ee)(E/Eo)™—', where e@ and «}, are the calorimeter efficiencies 
for detecting low- energy electronic and hadronic energy deposi- 
tion, respectively, and Ep is a scale factor near 1 GeV. This 
one-parameter function (if we neglect the slight m dependence) 
provides a good fit to available test-beam data, and has the correct 
asymptotic behavior. 15 refs., 14 figs. 


39650 (SSC-240) Bottom Collider Detector (BCD): An 
intermediate- and low-P, detector for the SSC. BCD Collabora- 
tion. Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group. 1 Oct 1989. 21p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-89ER40486. Order Number 
DE90013759. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The SSC is a profile bottom factory, with B-pair production rates 
orders of magnitude larger than at any other existing or proposed 
machine. As such, it will provide a unique opportunity for a com- 
prehensive study of CP violation in the B-B system. Such a study 
will either confirm and refine the Standard Model, or be a sensitive 
indicator of new physics. In addition, copious production of top and 
other intermediate-mass states decaying into bottom are expected 
at the SSC. The design of the Bottom Collider Detector (BCD) is 
tailored to probe transverse momenta of order of the b-quark mass, 
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i.e., low- and intermediate-P; physics at the SSC. The forward pro- 
duction of relatively light particles, with masses less than 1% of the 
machine energy (40 TeV), can be well analyzed in a dipole mag- 
netic spectrometer which emphasizes 3-D vertex reconstruction, 
precision tracking and momentum analysis, particle identification 
(leptons, kaons, protons---) and high-rate data-acquisition system. 
This document is intended as a brief summary to acquaint the 
community with the physics goals of the BCD collaboration and the 
current status of our design and R&D efforts. 23 refs., 9 figs. 


39651 (UCRL-JC—104029) Neutron dosimetry for Hiroshima 
A-bomb survivors using AMS [accelerator mass ‘ome- 
try]. Straume, T. (Lawrence Livermore National Lab., CA (USA)); 
Finkel, R.C.; Eddy, D.; Kubik, P.W.; Gove, H.E.; Sharma, P.; Fu- 
jita, S.; Hoshi, M. Lawrence Livermore National Lab., CA (USA). 
May 1990. 11ip. Sponsored by U.S. DOE Defense Programs; 
Japanese Ministry of Health and Welfare; National Academy of Sci- 
ences/National Academy of Engineering/Institute of Medicine. DOE 
Contract W-7405-ENG-48. (CONF-900491-8: 5. international con- 
ference on accelerator mass spectrometry, Paris (France), 23-27 
Apr 1990). Order Number DE90012991. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A substantial discrepancy exists between the measured values 
for thermal neutron activation and the values calculated using the 
new A-bomb dosimetry system, DS86. As part of a joint US-Japan 
effort aimed at resolving this discrepancy, we have shown that 
36CVCI in mineral samples (i.e., concrete, granite, tiles) can be 
measured with sufficient precision using accelerator mass spec- 
trometry (AMS) to quantify the very low thermal neutron activation 
levels at distances up to ~2000 m from the hypocenter in Hi- 
roshima. Our initial measurement results show that activation of Cl 
by the bomb neutrons disagree with calculations based on the new 
DS86 dosimetry system, in the same direction as previous findings 
for Co and Eu. This is a preliminary report of work in progress. The 
principal objectives of this work are to reconstruct the thermal neu- 
tron fluence as a function of distance from the hypocenters in both 
Hiroshima and Nagasaki using °*CYC! and obtain information about 
fast neutron fluence. 11 refs., 1 fig., 3 tabs. 


39652 (WINCO-1072) Battery driven pulse height analyzer 
with &channel single-gamma-peak display. Piper, T.C.; Morgan, 
J.P. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (USA). 
Nov 1989. 19p. Sponsored by U.S. DOE Nuclear Energy; Nuclear 
Regulatory Commission. DOE Contract AC07-841D12435. Order 
Number DE90013544. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A portable, battery driven, 8-channel pulse height analyzer was 
designed, built and adjusted to display the characteristic 185 keV 
gamma of U-235. The system consists of a back-pack, battery/ 
electronics, portion and a hand-held, sensor-display, portion. 15 
figs. 


39653 E-perm radon monitors for determining waterborne 
concentrations of dissolved in radon 722Rn. Jester, W.A.; Ko- 
trappa, P. Transactions of the American Nuclear Society (USA), 
60: 88-89 (1989). (CONF-891103—: Winter meeting of the Ameri- 
can Nuclear Society (ANS) and nuclear power and technology 
exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

This paper describes a simple and relatively inexpensive method 
in which E-Perm radon monitors are used to determine the con- 
centration of dissolved 22*Rn in drinking water. This procedure 
takes advantage of E-Perm’s ability to accurately measure the inte- 
gral radon exposure under conditions of high humidity. The method 
was evaluated against the liquid scintillation procedure recom- 
mended by the U.S. Environmental Protection Agency (EPA) and 
was found to give excellent agreement. An E-perm is an electret 
ion chamber that consists of a small chamber constructed from a 
conducting plastic and having an electret at its base and a filtered 
air inlet at the top. The technique described in this paper takes ad- 
vantages of E-Perm’s insensitivity to high humidity. 


39654 A revised American National Standards institute 
standard for the calibration and use of germanium gamma-ray 
spectrometers. Gehrke, R.J. Transactions of the American Nu- 
clear Society (USA), 60: 233-234 (Nov 1989). (CONF-891103—: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
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power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

A major revision of the American National Standards Institute 
(standard N42.14, Calibration and Use of Germanium Detectors for 
the Measurement of Gamma-Ray Emission Rates of Radionu- 
clides, is in process and should be in print within the next year. 
This standard provides a basis for the routine calibration and use 
of germanium detectors for the measurement of gamma-ray emis- 
sion rates of radionuclides. Although this standard should be useful 
to all gamma-ray spectroscopists, it is especially intended to serve 
those involved in routine measurements of the gamma-ray spectra 
at nuclear power plants, nuclear processing and waste handling fa- 
cilities, environmental laboratories, and laboratories employing 
nuclear analytical techniques. Because this standard also includes 
appendixes containing information for routine analytical measure- 
ments, it is more detailed and addresses performance criteria not 
covered in the present standard. The standard also includes 
appendixes containing information for optional use in the (a) char- 
acterization of a gamma-ray spectrometer, (b) preparation of 
working standards of quality control samples, (c) calculation of 
correction factors for cascade gamma-ray summing, and 9d) con- 
struction of a detector shield. 


39655 [Electret dosimeters and their applications in radia- 
tion measurements. Kotrappa, P.; Dempsey, J.C.; Ramsey, R.W. 
Transactions of the American Nuclear Society (USA), 60: 200-201 
(1989). (CONF-891103-: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

An electret is a charged Teflon disk carrying a quasi-permanent 
electrical charge. It is not significantly affected by normal tempera- 
ture, humidity, or mechanical shocks. It is characterized by its 
effective surface voltage and thickness. It can be measured easily 
by a noncontact induction technique using a special meter capable 
of correctly measuring the surface voltage to within 1 V. A practical 
electret dosimeter consists of a 200-mi electrically conducting plas- 
tic chamber with a charged electret screwed into the bottom. It 
therefore functions as an integrating ionization chamber wherein 
the electret serves not only as a source of electric field but also as 
a sensor. It gives a nearly linear response over a range of electret 
surface voltage from 200 to 700 V. The drop in surface voltage 
over a period of time is an index of the time-integrated ionization 
over that period. A single electret can be reused several times due 
to the noncontact nature of an electret reading. By proper choice of 
the thickness of the electret, it is possible to control the sensitivity 
and range of the measurement. The paper discusses x- and 
gamma-radiation measurement, radon measurement, other radon- 
related measurements, and other applications. 


39656 Low pass filter for soft x-ray monochromators. Ter- 
minello, L.J. (IBM Research Division, T. J. Watson Research 
Center, Yorktown Heights, New York 10598 (USA)); McLean, A.B.; 
Santoni, A.; Spiller, E.; Himpsel, F.J. Review of Scientific Instru- 
ments (USA), 61(6): 1626-1628 (Jun 1990). DOE Contract 
AC02-76CH00016. 


A low pass filter is described that suppresses higher-order 
diffraction light from vacuum ultraviolet and soft x-ray monochroma- 
tors. It consists of a triple silicon reflector with the angle of 
incidence matched to the desired photon energy cutoff. The perfor- 
mance is calculated and tested experimentally using a toroidal 
grating monochromator. 


4402 Radiation Effects on Instrument Components, 
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Refer also to citation(s) 39198 


39657 (AD-A-219517/0/XAB) Pulse-width-dependent radia- 
tion effects on electronic components. Technical note. 
Cousins, T. Defence Research Establishment, Ottawa, ON 
(Canada). Nov 1989. 28p. (DREO-TN-89-33). Available from NTIS, 
PC A03/MF A01. 

Summary in English and French. 

The simulation of the prompt gamma-ray pulse effects on elec- 
tronics with an electron linear accelerator (LINAC) has been 
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performed by DREO and other groups. However, the use of a 
LINAC normally entails wider pulses than those expected on the 
battlefield. This report examines the effects of the variation of pulse 
width on electronic response using both theoretical and experimen- 
tal examples. The conclusions are that pulse-width fidelity is 
important for a number of possible scenarios, and that for complete 
understanding of electronic performance, a variable pulse-width 
simulator is essential. 


39658 Laser induced damage in optical materials. 1985. 
NBS special publication 746. Bennett, H.E. (Naval Weapons Cen- 
ter, China Lake, CA (USA)); Guenther, A.H.; Milam, D.; Newnam, 
B.E. 560p. US Government Printing Office, Washington, DC (USA) 
(1988). (CONF-851052-: 17. annual symposium on optical materi- 
als for high-power lasers, Boulder, CO (USA), 28-30 Oct 1985). 

The symposium presented in this book focused on materials and 
measurements, mirrors and surfaces, thin films, and fundamental 
mechanisms. The emphasis of the papers presented at the sympo- 
sium was directed toward new frontiers and developments. 
Particular emphasis was given to materials for highpower appara- 
tus. The wavelength range of prime interest was from 10.6 um to 
the UV region. Highlights included surface characterization, thin 
film-substrate boundaries, and advances in fundamental laser- 
matter threshold interactions and mechanisms. 


39659 Investigation of optical damage via resonance ioniza- 
tion mass spectrometry. Estler, R.C. (Fort Lewis Coll., Durango, 
CO (USA). Dept. of Chemistry); Nogar, N.S. pp. 61-67 of Laser in- 
duced damage in optical materials. 1985. Bennett, H.E.; Guenther, 
A.H.; Milam, D.; Newnam, B.E. US Government Printing Office, 
Washington, DC (USA) (1988). (CONF-851052-: 17. annual sym- 
posium on optical materials for high-power lasers, Boulder, CO 
(USA), 28-30 Oct 1985). 

Resonance ionization mass spectrometry (RIMS) has been used 
as a diagnostic for interrogating optical damage events. RIMS 
involves multistep laser photoionization, generally through real in- 
termediate states, followed by mass separation and detection. It is 
a sensitive and selective means of detection, and has the potential 
for detection of ultratrace inclusions in substrates and/or coatings. 
In initial experiments, damage on uncoated CaF2 substrates was 
initiated by pulses of 1.06-ym light from a Q-switched Nd*®:YAG 
laser. Interrogation of the spalled plume revealed CaF radicals only 
when damage events occurred. No Ca atoms were observed, and 
no attempt was made to detect F atoms or CaF. In subsequent 
experiments conducted at laser intensities below the damage 
threshold, the authors observed the presence of surface adsor- 
bents and a correlation between the presence of the adsorbents 
and the occurrence of optical damage. 


39660 A computer automated laser damage laboratory. 
Sweet, M.R. (Los Alamos National Lab., NM (USA). Chemistry 
Div.); Jolin, L.J.; Foltyn, S.R. pp. 34 of Laser induced damage in 
optical materials. 1985. Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newnam, B.E. US Government Printing Office, Washington, DC 
(USA) (1988). (CONF-851052-: 17. annual symposium on optical 
materials for high-power lasers, Boulder, CO (USA), 28-30 Oct 
1985). 

This paper reports on a UV laser damage program. Recently, 
the damage laboratories have been upgraded by using a computer 
system to control and monitor testing parameters, and to display 
and store the damage data. The system was designed around al- 
ready existing testing equipment merged with an IBM-XT for cost 
effectiveness. The damage fluence is set by a programmable beam 
attenuator configured in a closed-loop control system with the com- 
puter and an energy meter. A matrix of damage sites is set up at 
the test plane such that the operator can move the sample 
sequentially between sites or pick sites at random. To aid the oper- 
ator in choosing test fluence values, a damage plot may be 
generated on the monitor or on a high resolution plotter. 


39661 A versatile laser glass inspection and damage test- 
ing facility. Marion, J.E. (Lawrence Livermore National Lab., CA 
(USA)); Greiner, G.J.; Campbell, J.H.; Chaffae, P.H.; Hildum, J.S.; 
Grens, J.Z.; Weinzapfel, C.L.; Winfree, S.M.; Milam, D. pp. 8-11 of 
Laser induced damage in optical materials. 1985. Bennett, H.E.; 
Guenther, A.H.; Milam, D.; Newnam, B.E. US Government Printing 
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Office, Washington, DC (USA) (1988). DOE Contract W-7405-ENG- 
48. (CONF-851052-: 17. annual symposium on optical materials 
for high-power lasers, Boulder, CO (USA), 28-30 Oct 1985). 

Most glass optical components for high power lasers are melted 
and homogenized in platinum-lined crucibles leading to the poten- 
tial presence of microscopic platinum inclusions. In situations where 
large optics are exposed to high laser fluences, a significant prob- 
lem can be created by an extremely low density of inclusions, as 
low as one per component. Previously, direct visual examination or 
optical microscopy was used to inspect for these particles, limiting 
reliable detection to inclusions greater than 10um diameter. Unfor- 
tunately, much smaller inclusions can initiate damage in modern 
lasers operated at high fluences. A test facility is described which 
detects small opaque inclusions in large transparent components 
by using a commercial laser which delivers high energy pulses to 
the test sample at moderate frequency in a small diameter beam. 


39662 Evolution during multiple-shot irradiation of damage 
surrounding isolated platinum inclusions in phosphate laser 
glasses. Gonzales, R.P. (Lawrence Livermore National Lab., CA 
(USA)); Milam, D. pp. 128-137 of Laser induced damage in optical 
materials. 1985. Bennett, H.E.; Guenther, A.H.; Milam, D.; New- 
nam, B.E. US Government Printing Office, Washington, DC (USA) 
(1988). DOE Contract W-7405-ENG-48. (CONF-851052-: 17. 
annual symposium on optical materials for high-power lasers, Boul- 
der, CO (USA), 28-30 Oct 1985). 

This paper reports on platinum inclusions in samples of laser 
glass placed in the center of a 2-mm-diameter beam and repeat- 
edly irradiated with 1064-nm laser pulses having durations of 1.3, 9 
or 50 ns. The initial major dimensions of the particles ranged from 
4-75 ym. The thresholds for initiation of damage were 2.5 + 0.3, 4 
+ 0.4 and 8 + 0.8 J/cm*, respectively, for the three pulse dura- 
tions used in the tests. Thresholds were independent of particle 
size. Three particles with initial dimensions of 4, 5 and 8 um 
caused damage smaller than 250 um. One 6 um particle and all 
particles larger than 10 um caused larger damage. 


39663 Multifacet, metal mirror design for extreme-ultraviolet 
and soft x-ray free-electron laser resonators. Newmam, B.E. 
(Pennsylvania Dept. of Environmental Resources, Harrisburg, PA 
(USA). Bureau of Topographic and Geologic Survey). pp. 261-269 
of Laser induced damage in optical materials. 1985. Bennett, H.E.; 
Guenther, A.H.; Milam, D.; Newnam, B.E. US Government Printing 
Office, Washington, DC (USA) (1988). (CONF-851052—: 17. annual 
symposium on optical materials for high-power lasers, Boulder, CO 
(USA), 28-30 Oct 1985). 

Resonator mirrors with reflectance greater than ~40% are re- 
quired if free-electron laser (FEL) oscillators are to be extended to 
wavelengths below 100 nm. The principle of total-external reflection 
has been used to design multifacet mirrors of several metal films 
that surpass this requirement between 10 and 100 nm. These re- 
flectors have high reflectance over a relatively broad band which 
suits well the inherent FEL wavelength tunability. The practical limi- 
tations to achieving and maintaining high reflectance include oxide- 


and carbon-contamination, scattering, and surface-plasmon absorp- 
tion. 


39664 Time-resolved temperature determination from Ra- 
man scattering of TiO. coatings during pulsed laser 
irradiation. Exharhos, G.J. (Pacific Northwest Lab., Richland, WA 
(USA)). pp. 395-402 of Laser induced damage in optical materials. 
1985. Bennett, H.E.; Guenther, A.H.; Milam, D.; Newnam, B.E. US 
Government Printing Office, Washington, DC (USA) (1988). DOE 
Contract ACO6-76RL01830. (CONF-851052—: 17. annual sympo- 
sium on optical materials for high-power lasers, Boulder, CO 
(USA), 28-30 Oct 1985). 

Simultaneous measurement of Stokes/anti-Stokes Raman inten- 
sities for a particular vibrational mode allows instantaneous surface 
temperatures to be determined. Time-resolved Raman spectra 
were measured on a specially constructed spectrometer using 
pulsed laser excitation and gated detection techniques. Measure- 
ments on equilibrated coatings and uncoated substrates at several 
temperatures serve to confirm the utility of the technique for tem- 
perature determination as well as calibrate the intensity response 
of the instrument. 


39665 Investigation of metal coatings for the free electron 
laser. Scott, M.I. (Los Alamos National Lab., NM (USA). Materials 
Science and Technology Div.); Arendt, P.N.; Springer, R.W.; Cordi, 
R.C.; McCreary, W.J. pp. 419-428 of Laser induced damage in op- 
tical materials. 1985. Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newnam, B.E. US Government Printing Office, Washington, DC 
(USA) (1988). DOE Contract W-7405-ENG-48. (CONF-851052-: 
17. annual symposium on optical materials for high-power lasers, 
Boulder, CO (USA), 28-30 Oct 1985). 

The authors are investigating the deposition and characteristics 
of , etal coatings for use in environments such as the free electron 
laser where the radiation resistance of metal coatings could prove 
to be of great benefit. They have concentrated initial efforts on sil- 
ver laminate coatings due to the high reflectance of silver at 1 
micron wavelength. Their initial laminate coatings have utilized thin 
layers of titanium oxide to break up the columnar structure of the 
silver during electron-beam deposition on fused silica substrates. 
Their initial results on equal coating thickness samples indicate an 
improvement in damage threshold that ranges from 1.07 to 1.71 at 
351 nm. 


39666 Thresholds measured with 350-nm pulses at 25-100 
Hz for bare polished crystals of CaF, and for silica sol-gel AR 
coatings on silica substrates. Staggs, M.C. (Lawrence Livermore 
National Lab., CA (USA)); Milam, D.; Thomas, I.M.; Wilder, J.G. 
pp. 404-411 of Laser induced damage in optical materials. 1985. 
Bennett, H.E.; Guenther, A.H.; Milam, D.; Newnam, B.E. US Gov- 
ernment Printing Office, Washington, DC (USA) (1988). DOE 
Contract W-7405-ENG-48. (CONF-851052-: 17. annual sympo- 
sium on optical materials for high-power lasers, Boulder, CO 
(USA), 28-30 Oct 1985). 

This paper reports an XeF laser-damage experiment used to 
measure damage thresholds for bare polished crystals of CaF. and 
porous silica antireflection coatings on fused silica substrates. 
Damage was induced by applying 1000 350-mm, 25-ns pulses at 
repetition rates of 25-100 Hz to small (typically 0.12 x.03 cm) sites 
on the surfaces of the sample. Eight samples of fluorescence-free 
CaF, exhibited both surface and bulk damage at fluences as low 
as 10 J/cm*. Three samples of UV-grade CaF, also had surface 
damage thresholds of 10 J/cm?, and bulk damage was not ob- 
served in this material. Thresholds for the porous silica coatings 


were 17-23 J/cm?. 
39667 Fundamental mechanisms of optical damage in short- 
wavelength high-power lasers. Haglund, R.F. Jr. (Vanderbilt 
Univ., Nashville, TN (USA). Dept. of Physics and Astronomy); Tolk, 
N.H.; York, G.W. pp. 497-508 of Laser induced damage in optical 
materials. 1985. Bennett, H.E.; Guenther, A.H.; Milam, D.; New- 
nam, B.E. US Government Printing Office, Washington, DC (USA) 
(1988). (CONF-851052-: 17. annual symposium on optical materi- 
als for high-power lasers, Boulder, CO (USA), 28-30 Oct 1985). 
Evidence has been accumulating for many years that the physi- 
cal mechanisms responsible for damage to optical materials in and 
from high-power, short-wave-length lasers (SWLs) differ in funda- 
mental ways from the thermal processes identified in infrared and 
visible-wavelength laser damage problems. The authors propose 
that this difference stems primarily from the electronic nature of the 
absorption and excitation processes which occur when SWL pho- 
tons strike an optical surface, and that electrons, ions and uv 
photons generated in the laser excitation cycle also contribute to 
optical damage. In this paper, the authors present recent experi- 
mental results which have pinpointed specific electronic excitation 
mechanisms which can operate in the high-power laser environ- 
ment. 


39668 Temporal distribution of electron and ion emission 
caused by laser excitation of optica! surfaces in ultra-high 
vacuum. Siekhaus, W.J. (Lawrence Livermore National Lab., CA 
(USA)); Chase, L.L.; Milam, D. pp. 509-514 of Laser induced dam- 
age in optical materials. 1985. Bennett, H.E.; Guenther, A.H.; 
Milam, D.; Newnam, B.E. US Government Printing Office, Wash- 
ington, DC (USA) (1988). DOE Contract W-7405-ENG-48. 
(CONF-851052-: 17. annual symposium on optical materials for 
high-power lasers, Boulder, CO (USA), 28-30 Oct 1985). 

The authors have measured electron and ion emission under 
high vacuum conditions from several semiconductor and insulator 
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surfaces excited by the first and third harmonics of a 1.06 um Nd 
laser. The nce of this emission on laser fluence and wave- 
length is consistent with a multiphoton excitation process. The 
dependence on laser pulse length implies, however, that other pro- 
cesses, either diffusive, thermal or thermomechanical, are also 
involved. Additional information is provided by the temporal and 
spatial distribution of the charge emission. The most extensive re- 
sults have been obtained with single crystals of ZnS, for which 
nearly equal magnitudes of negative and positive charge emission 
are observed. The results suggest the possibility that the observed 
charge emission results primarily from the ejection of neutral ators 
and molecules from the surface, followed by selective multiphoton 
ionization of one or more of the neutral species. 


39669 Ultrahigh vacuum picosecond laser-driven electron 
diffraction system. Elsayed-Ali, H.E. (Laboratory for Laser Ener- 
getics, University of Rochester, 250 East River Road, Rochester, 
New York 14623-1299 (USA)); Herman, J.W. Review of Scientific 
Instruments (USA), 61(6): 1636-1647 (Jun 1990). DOE Contract 
FG02-88ER45376. 

A laser-driven picosecond time-resolved electron diffraction sys- 
tem operating in ultrahigh vacuum is described. A picosecond laser 
pulse is split into two beams. The first interacts with the sample 
under study. The second activates the cathode of an electron gun 
creating a collimated and focused electron pulse that is well syn- 
chronized with the heating laser pulse. By spatially delaying the 
part of the laser pulse that photoactivates the cathode from that 
which irradiates the sample, the electron pulse can be set to arrive 
at the sample at a specific time after sample irradiation. When a 
flat smooth sample is aligned such that the electrons are in grazing 
incidence on its surface, a reflection high-energy electron diffrac- 
tion pattern of its first few atomic layers is generated. Analysis of 
the diffraction pattern provides information on the surface structure 
and temperature at a set time lapse between the arrival of the 
laser and the electron pulse to the sample. Design, characteriza- 
tion, and operation of this system along with an example of its 
application to monitor the transient surface temperature using the 
surface Debye—Waller effect are discussed. 


39670 Small, inexpensive apparatus for the determination 
of the density of powdered materials. Chern, M.Y. (Department 
of Chemistry, Cornell University, Ithaca, New York 14853 (USA)); 
Mariani, R.D.; Vennos, D.A.; DiSalvo, F.J. Review of Scientific In- 
struments (USA), 61(6): 1733-1735 (Jun 1990). 

An inexpensive apparatus for measuring the density of a small 
quantity of powdered material at an accuracy of 1% or better is 
presented. Since the working medium is a gas, the density of air or 
solvent sensitive samples can easily be measured with this appara- 
tus in the ambient atmosphere of a glove box. 


4404 Well Logging Instrumentation 


39671 (PB—90-209743/XAB) Summary of independent anal- 
ysis of fracture heights as compared to the continuous 
microseismic radiation survey on GRI’s SFE No. 3 (Mobil 
Cargill Unit No. 15). Topical report, February 1990. Hunt, E. 
Hunt (Ercill) and Associates, Inc., Houston, TX (USA). Apr 1990. 
48p. Available from NTIS, PC A03. 

Experimental verification of Teledyne Geotech’s Continuous 
Microseismic Radiation Log (CMR) as an accurate method for de- 
termining fracture height was an important research objective for 
the Staged Field Experiment No. 3. For this reason, six logs were 
run before and after the stages of fracturing and completion on 
SFE No. 3 in an effort to arrive at a comparative determination of 
fracture height. The logs included Tracerscans, Tube Wave Reflec- 
tion Log, Cement Bond Logs, Variable Density Logs and Cement 
Evaluation Logs. Fracture height from these logs ranged from 95 
feet to 192 feet, all much lower than the 250 feet of propped height 
indicated by the CMR. Each log analysis and some possible expla- 
nations for the differences in indicated fracture heights are 
discussed in the paper. After an in-depth review of the problems 
inherent with each of the logs and their analysis, it is apparent that 
the CMR is indicating the most accurate fracture height. Future 
plans include recording the Shear Wave Anisotropy log and relat- 
ing the change in shear birefringence to fracture height. It is 


208 ERA Vol. 15, No. 17 


anticipated that the change in shear wave birefringence will indi- 
cate a height that is in between the tracerscan height and the CMR 
height. This is because the depth of investigation of the Shear 
Wave Anisotropy log is in between that of the two measurements. 


4405 Thermal Instrumentation 
Refer also to citation(s) 39406, 39465 


4406 Optical instrumentation 


Refer also to citation(s) 38706, 39164, 39445, 39465, 39559, 
39658, 39659, 39660, 39661, 39663, 39667, 39668, 39695, 39782 


39672 (EGG—10617-7010) [Manufacturing of the 40/30 mm 
gated image intensifier tube]: Foreign trip report, March 1-18, 
1990. Vine, B.H. EG and G Energy Measurements, Inc., Las Ve- 
gas, NV (USA). 27 Apr 1990. 4p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC08-88NV10617. Order Number 
DE90013469. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


One of EG&G's customers is attempting to find a manufacturer 
to make the 40/30 mm gated image intensifier tube. A request for 
quotation had been sent out to a number of manufacturers. The 
tube performance required was not fully defined and the replies, as 
expected, came back with caveats to cover the areas of uncer- 
tainty. The trip was undertaken to discuss the project, to more 
clearly define the areas of uncertainty and to evaluate the capabili- 
ties of the manufacturers. 


39673 (LA-UR-90-1999) Line-imaging Fabry-Perot interfer- 
ometer. Mathews, A.R.; Warnes, R.H.; Hemsing, W.F.; Whittemore, 
G.R. Los Alamos National Lab., NM (USA). [1990]. 12p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-900756-10: SPIE’s international symposium on optical and 
optoelectronic applied science and engineering and exhibit, San 
Diego, CA (USA), 8-13 Jul 1990). Order Number DE90013175. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A method for measuring the velocity history of a line element on 
a shock-ioaded solid has been demonstrated. Light from single- 
frequency laser is focused through a cylindrical lens to a line on a 
moving target. The return Doppler-shifted image is passed through 
a Fabry-Perot interferometer. Because only specific combinations 
of incident light angle and frequency can pass through the interfer- 
ometer the output is an incomplete image of the moving target 
appearing as a set of fringes. This image is focused onto an elec- 
tronic streak camera and swept in time. The fringe pattern changes 
with time as the target surface moves, allowing determination of 
velocity for each point on the target that forms a fringe. Because 
the velocity can only be measured at the fringe positions, it is nec- 
essary to use an interpolating polynomial to obtain a continuous 
function of time and velocity along the sampled lien. 9 refs., 7 figs. 


39674  Ultrahigh speed and high speed photography, pho- 
tonics, and videography '89; Proceedings of the Meeting, San 
Diego, CA, Aug. 7-9, 1989. SPIE Proceedings. Volume 1155. 
Stradling, G.L. 588p. Society of Photo-Optical Instrumentation En- 
gineers, Bellingham, WA (US) (1990). (CONF-8908140-: SPIE 
conference on ultrahigh speed and high speed photography, 
videography, and photonics, San Diego, CA (USA), 7-9 Aug 1989). 

Recent advances in ultrahigh-speed optical and optoelectronic 
technology are discussed in reviews and reports. Sections are 
devoted to standards and methods, sensors, systems and applica- 
tions, streak-camera standards and technology, ultrafast framing, 
psec techniques and ultrashort phenomena, and ultrahigh-speed 
applications. Consideration is given to modulation-transfer-function 
measurement for solid-state intensified cameras, the use of attenu- 
ation data to analyze flash X-ray spectra, a high-speed 
single-transient microwave spectrum analyzer, gated-intensifier 
video for ballistic instrumentation, the signal and noise properties 
of proximity-focused image tubes, phosphor nonlinearities in psec 
streak cameras, a gated microchannel plate-framing camera, psec 
air-breakdown photography, noncontact psec electrooptic sampling 
using semiconductor-laser pulses, parameter optimization for a 
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CPM fsec-pulse laser, and psec streak-camera measurements of 
short X-ray pulses. 


39675 Design of grazing incidence monochromators involv- 
ing unconventional gratings. McKinney, W.R. (Accelerator and 
Fusion Research Div., Center for X-Ray Optics, Lawrence Berkeley 
Lab., Berkeley, CA (US)); Palmer, C. pp. 332-335 of Raman scat- 
tering, luminescence, and spectroscopic instrumentation in 
technology. Adar, F.; Griffiths, J.E.; Lerner, J.M. Society of Photo- 
Optical instrumentation Engineers, Bellingham, WA (USA) (1989). 
DOE Contract AC03-76SF00098. (CONF-8901167—: Raman scat- 
tering, luminescence, and spectroscopic instrumentation in 
technology, Los Angeles, CA (USA), 17-19 Jan 1989). 

The authors review the basic aspects of second order focusing 
of straight and parallel grooved varied line space gratings in both 
converging and collimated light. The effects of the VLS correction 
to the location of the focal curve for grazing incidence geometries 
are found to be very significant. 


39676 The photoemission spectromicroscope multiple- 
application x-ray imaging undulator microscope (MAXIMUM). 
Ng, W. (Department of Physics, University of Wisconsin, Madison, 
WI (USA)); Ray-Chaudhuri, A.K.; Crossley, S.; Crossley, D.; Gong, 
C.; Guo, J.; Hansen, R.; Margaritondo, G.; Cerrina, F.; Underwood, 
J. Journal of Vacuum Science and Technology, A (Vacuum, Sur- 
faces and Films) (USA), 8(3): 2563-2565 (May 1990). DOE 
Contract ACO3-76SF00098. 

We discuss the implementation of phase | of the spectromi- 
croscopy program MAXIMUM (multiple-application x-ray imaging 
undulator microscope) at the Wisconsin Synchrotron Radiation 
Center. Successful feasibility tests included taking photoemission 
micrographs with lateral resolution of a few microns, line scans, 
knife-edge tests, photon flux measurements, and characterization 
of the focusing performance. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 38452 
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Refer also to citation(s) 38553, 39439, 39464, 39640, 39681, 
39683, 39728, 39942, 39945, 40012 


39677 (ORNL/TM—-11310) Using sensor arrays and pattern 
recognition to identify organic compounds. Hoffheins, B.S. Oak 
Ridge National Lab., TN (USA). Jun 1990. 67p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE90013299. Available from NTIS, PC A0O4/MF A01 - 
OSTI; GPO Dep. 

Thesis submitted by B.S. Hoffheins to the Univ. of Tennessee, 
Knoxville. 

The recent development of chemical sensor arrays promises to 
solve some of the industrial, military, and domestic problems of 
gas detection and monitoring, but there are many problem areas to 
be addressed before these types of devices become readily avail- 
able. The work presented here represents initial expeditions into a 
new, hybrid discipline for chemical analysis that combines materi- 
als science, chemical sensing techniques, and the application of 
pattern recognition for automatic information extraction. Specifi- 
cally, two kinds of chemical sensor array design and construction 
are discussed. The nature of the outputs from these sensor arrays 
is examined for qualities such as information content, stability, reli- 
ability, and accuracy. Several methods of pattern recognition are 
explored for their ability to classify sensor array information. Prelim- 
inary results indicate much promise in the use of neural networks 
for the analysis of mixtures, which is a vexing problem. It is found 
that the most appropriate pattern recognition technique depends to 
a large degree on the complexity of the sensing problem. 21 refs., 
30 figs., 5 tabs. 


39678 Real-time holography using SeGe films. Lessard, R.A. 
(Los Alamos National Laboratory, NM (USA)); Song, L.; Galarneau, 


P.; Singh, A. pp. 635-642 of Lasers '88; Proceedings of the Inter- 
national Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; 
Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF-881244— 

LASERS '88: 10th international conference on lasers and 
applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

Results are presented on real-time holography in as-deposited 
amorphous SeGe thin films, in which holographic recordings were 
realized by means of laser-induced crystallization. The principal 
mechanisms involved in the process are discussed, with special 
consideration given to the laser-induced temperature profile, the ki- 
netics of Se crystallization, and the laser-induced crystallization 
and the diffraction efficiency of thin mixed gratings. It was found 
that the deposition conditions of the SeGe is a very critical param- 
eter and that the use of Ge to increase the stability of the 
amorphous phase of Se thin films has the effect of lowering the 
maximum value of the diffraction efficiency. 10 refs. 


39679 Optical methods for rotations. Stijns, E. 
(Los Alamos National Laboratory, NM (USA)). pp. 668-672 of 
Lasers ‘88; Proceedings of the International Conference, Lake 
Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. STS Press, 
McLean, VA (US) (1989). (CONF-881244—: LASERS '88: 10th in- 
ternational conference on lasers and applications, Lake Tahoe, NV 
(USA), 5-9 Dec 1988). 

The various optical methods for measuring rotations are re- 
viewed, including classical and modern techniques. The methods 
include the electronic autocollimator method, the optical shaft 
encoder technique, using an optical derotator for measuring fast ro- 
tations, the Moire technique, Michelson interferometry, and the use 
of inertial rotation sensors. The physical principles of these meth- 
ods are outlined, emphasizing the applications of each method. The 
performance and limitations of the methods are evaluated. 10 refs. 
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39680 (K/DSRD-234) Naval Aviation Maintenance Office in- 
formation Strategy Plan. Halsey, P.J.; Busbee, M.E.; Miller, L.M.; 
Wills, J.W.; Woods, S.D. Oak Ridge Gaseous Diffusion Plant, TN 
(USA). Jun 1990. 158p. red by U.S. Department of Defense. 
DOE Contract AC05-840T21400. Order Number DE90013503. 
Available from NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

Data Systems Engineering Organization (DSEO) personnel, to- 
gether with members of Naval Aviation Maintenance Office 
(NAMO), developed an Information Strategy Plan (ISP) using a 
combination of Information Engineering (IE) methodologies. The 
purpose of the ISP was to comprehensively and objectively ana- 
lyze the information requirements of NAMO. The ISP activities 
began with structures interviews of the NAMO top level 
ment to identify the information needs and functions crucial to the 
NAMO organization. Joint Applications Design (JAD) sessions were 
held with functional experts to further enhance what was learned 
during the interview cycle. The information gathered through inter- 
views, JAD sessions, and survey of the current systems was used 
to develop the Strategic Plan and the deliverables of an ISP: the 
Information Architecture, Business Systems Architecture, and Tech- 
nical Architecture. These architectures are detailed, along with the 
major findings, recommendations, strategies, and plans for imple- 
menting further stages of IE. 72 figs. 


39681 (SAND-90-0727C) A review of physical security 
robotics at Sandia National Laboratories. Roerig, S.C. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 11p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9007106-6: Institute of nuclear materials management 
conference, Los Angeles, CA (USA), 15-18 Jul 1990). Order Num- 
ber DE90013491. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

As an outgrowth of research into physical security technologies, 
Sandia is investigating the role of robotics in security systems. 
Robotics may allow more effective utilization of guard forces, espe- 
cially in scenarios where personnel would be exposed to harmful 
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environments. Robots can provide intrusion detection and assess- 
ment functions for failed sensors or transient assets, can test 
existing fixed site sensors, and can gather additional intelligence 
and dispense delaying elements. The Robotic Security Vehicle 
(RSV) program for DOE/OSS is developing a fieldable prototype 
for an exterior physical security robot based upon a commercial 
four wheel drive vehicle. The RSV will be capable of driving itself, 
being driven remotely, or being driven by an onboard operator 
around a site and will utilize its sensors to alert an operator to un- 
usual conditions. The Remote Security Station (RSS) program for 
the Defense Nuclear Agency is developing a proof-of-principle 
robotic system which will be used to evaluate the role, and associ- 
ated cost, of robotic technologies in exterior security systems. The 
RSS consists of an independent sensor pod, a mobile sensor plat- 
form and a control and display console. Sensor data fusion is used 
to optimize the system's intrusion detection performance. These 
programs are complementary, the RSV concentrates on developing 
autonomous mobility, while the RSS thrust is on mobile sensor em- 


ployment. 3 figs. 


39682 (UCRL-ID-103852) The radon transform for data 
reduction, line detection, and artificial neural network prepro- 
cessing. Fitch, J.P. Lawrence Livermore National Lab., CA (USA). 
7 May 1990. 13p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. Order Number DE90013521. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Initial investigations indicate that the Radon transform can be uti- 
lized to reduce two-dimensional image data into substantially 
smaller feature vectors for detecting line patterns. Rather than tra- 
ditional spatial-domain texture analysis type algorithms, we 
propose the use of crude angle of arrival estimates to extract infor- 
mation about nearly co-linear waveforms. 4 refs., 12 figs. 


4501 Chemical Explosions and Explosives 


39683 (LA-UR-90-1998) Infrasonic observations of large 
scale HE events. Whitaker, R.W.; Mutschiecner, J.P.; Davidson, 
M.B.; Noel, S.D. Los Alamos National Lab., NM (USA). [1990]. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-36. (CONF-9005236-1: 4. international symposium 
on long range sound propagation at NASA Langley Research Cen- 
ter, Hampton, VA (USA), 15-17 May 1990). Order Number 
DE90013176. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The Los Alamos Infrasound Program has been operating since 
about mid-1982, making routine measurements of low frequency 
atmospheric acoustic propagation. Generally, we work between 0.1 
Hz to 10 Hz; however, much of our work is concerned with the nar- 
rower range of 0.5 to 5.0 Hz. Two permanent stations, St. George, 
UT, and Los Alamos, NM, have been operational since 1983, col- 
lecting data 24 hours a day. This discussion will concentrate on 
measurements of large, high explosive (HE) events at ranges of 
250 km to 5330 km. Because the equipment is well suited for mo- 
bile deployments, it can easily establish temporary observing sites 
for special events. The measurements in this report are from our 
permanent sites, as well as from various temporary sites. In this 
short report will not give detailed data from all sites for all events, 
but rather will present a few observations that are typical of the full 
data set. The Defense Nuclear Agency sponsors these large explo- 
sive tests as part of their program to study airblast effects. A wide 
variety of experiments are fielded near the explosive by numerous 
Department of Defense (DOD) services and agencies. This mea- 
surement program is independent of this work; use is made of 
these tests as energetic known sources, which can be measured 
at large distances. Ammonium nitrate and fuel oil (ANFO) is the 
specific explosive used by DNA in these tests. 6 refs., 6 figs. 


39684 (ORNL/TM-11573) Characterization of explosives 
processing waste decomposition due to composting: Final, 
Phase 1 report. Griest, W.H.; Stewart, A.J.; Tyndall, R.L.; Ho, 
C.H.; Tan, E. Oak Ridge National Lab., TN (USA). 31 Jan 1990. 
181p. Sponsored by U.S. Department of Defense. DOE Contract 
AC05-840R21400. Order Number DE90011286. Available from 
NTIS, PC AOS/MF A01 - OSTI. 


210 ERA Vol. 15, No. 17 


Explosives-contaminated (primarily TNT, RDX, and HMX) sedi- 
ments composted under mesophilic and thermophilic conditions at 
the Louisiana Army Ammunition Plant were subjected to regulatory 
leaching and organic solvent extraction followed by chemical char- 
acterization toxicity tests. Chemical characterization included EPA 
Contract Laboratory Program Target compound list volatile and 
semivolatile organics, PCBs, pesticides, metals, and also explosive 
compounds and TNT metabolites. The toxicity testing utilized Ceri- 
odaphnia dubia, fathead minnow larvae, and the Ames test. 
Regulatory compounds were not detected at significant concentra- 
tions in the leachates or extracts and the main constituents found 
were TNT, HMX, RDX, and two monoamino dinitrotoluenes at low 
to sub-ppM levels. Low toxicity was detected in the aqueous 
leachates, with the leachate from the mesophilic compost being 
more toxic. Particles recovered from the leachates had only low 
extractable toxicity. Considerably higher toxicity was found in the 
organic solvent extracts, because of lesser dilution than the regula- 
tory leachates. Comparison of toxicity calculated per g of compost 
extracted or leached did not reveal any substantial toxicity in the 
compost which was not liberated by the regulatory leaching proce- 
dure, but the high dilutions considerably reduced the sensitivity of 
the Ames test unless the leachates were concentrated 100-fold. 
Considering the lack of a composted blank devoid of explosives 
and the age of the compost samples before characterization these 
results must be considered as preliminary. The application of 
Phase 1 methods and experiences to Phase 2 studies of fresh 
samples including proper blanks and controls will provide a more 
conclusive test of explosives process waste detoxification by com- 
posting. 23 refs., 1 fig., 26 tabs. 


39685 (SAND-90-0599C) A semi-analytical model for 
pressure-time history of granular pyrotechnic materials in a 
closed system. Razani, A. (New Mexico Univ., Albuquerque, NM 
(USA). Dept. of Mechanical Engineering); Shahinpoor, M.; 
Hingorani-Norenberg, S.L. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 15p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. (CONF-900792-7: 15. 
international pyrotechnics seminar, Boulder, CO (USA), 9-13 Jul 
1990). Order Number DE90012761. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Recent experiments with Titanium Subhydride Potassium Per- 
chlorate burning under a zero-volume firing condition have shown 
that compaction occurs ahead of the burn front. A multiphase flow 
model can be used to obtain the pressure-time history. However, 
the number of assumptions on parameters and models must be 
made to obtain a solution. In this work a semi-analytical model is 
developed to determine the pressure-time history based on the 
measured burning front velocity. There are experimental evidence 
that the burning velocity is a slowly varying function of compaction. 
It is assumed that the burning particles have a given size distribu- 
tion and they burn parallel to their outer surface. The burning rate 
is assumed to be pressure dependent. The penetration of gaseous 
combustion products into the pores ahead of the burn front and the 
compaction of the charge can be included by introducing suitable 
pressure dependent parameters. The formulation of the problem 
results in an integro-differential equation for the pressure-time his- 
tory of gaseous combustion products in the close system. This 
equation is solved numerically to obtain the pressure. A parametric 
study is performed to find the sensitivity of pressure to different pa- 
rameters. 15 refs., 5 figs. 


39686 (SAND-90-0600C) Compaction of TIH; ¢5/KCIO, py- 
rotechnic powder during confined burn. Hingorani-Norenberg, 
S.L. (Sandia National Labs., Albuquerque, NM (USA)); Razani, A.; 
Shahinpoor, M. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 17p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-900792-8: 15. international 
pyrotechnics seminar, Boulder, CO (USA), 9-13 Jul 1990). Order 
Number DE90013199. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The burning behavior of titanium subhydride potassium perchlo- 
rate (TiIH, 65/KCIO,4) is currently under investigation. The research 
is presently aimed at studying the dynamic compaction of the ma- 
terial as a confined cylindrical charge of the pyrotechnic burns. 





45 MILITARY TECHNOLOGY, WEAPONRY, AND NATIONAL DEFENSE 


Flash radiography equipment, optical fibers, and piezoelectric pres- 
sure transducers are used to study this phenomenon. The length 
to diameter ratio of the test charge is thirty and it is pressed in in- 
crements, which have a length to diameter ratio of one, into a 
cylindrical fixture consisting of an epoxy liner in a stainless steel 
housing. The housing has a series of radial holes to allow optical 
monitoring, through the transparent liner, of the ignition-front. Lead 
disks, placed between increments of powder, serve as x-ray 
tracers. Three 300 kilovolt x-ray heads are pulsed during each ex- 
periment, providing information regarding the state of compaction 
of the powder at three different times during the burn. Fiber optics 
are used to monitor the location of the ignition front. Pressure 
transducers monitor the pressure history inside the closed bomb. 
Tests have been performed with the powder at different initial den- 
sities and the data indicate that a significant amount of compaction 
occurs as the charge burns. 7 refs., 6 figs. 


39687 (UCRL-102391) Low vulnerability explosives 
(LOVEX) for mass-use warheads. Pruneda, C.; Jessop, E.; 
McGuire, R. Lawrence Livermore National Lab., CA (USA). 13 Mar 
1990. 13p. Sponsored by U.S. Department of Defense. DOE Con- 
tract W-7405-ENG-48. (CONF-9004227-1: 21. international ICT 
annual conference, Karlsruhe (Germany, F.R.), 3-6 Apr 1990). Or- 
der Number DE90013284. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

There is an ongoing effort at Lawrence Livermore National Labo- 
ratory to develop explosives with a significantly lower vulnerability 
to battlefield environments (bullets, fragments, sympathetic detona- 
tion) than current explosives (TNT and Comp B) without sacrificing 
performance or increasing costs. The approach taken is to develop 
a composite explosive which is comprised of inexpensive fillers 
such as RDX, NaNOs, Al and a low modulus binder system. The 
binder system uses nitroglycerin/triacetin as an energetic plasti- 
cizer. This paper discusses the experimental results to date in 
vulnerability, performance and processing. 7 refs., 8 figs., 6 tabs. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 38550, 39483, 39855, 39856, 39857 


39688 (DOE/EV/00119-T4) Thermoluminescence studies of 
NTS-related fallout exposures: Final report. Haskell, E.H. Utah 
Univ., Salt Lake City, UT (USA). Radiobiology Div. Feb 1990. 44p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76EV00119. Order Number DE90013448. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Thermoluminescence (TL) Laboratory of the Radiobiology 
Division of the University of Utah was established in 1981 with the 
aim of developing and applying TL dosimetry techniques for use 
with natural materials such as bricks and tiles. These materials, if 
present and exposed to fallout radiation from the Nevada Test Site 
(NTS) during the 1950’s and 60’s could yield information related to 
down wind radiation exposures. The main emphasis of research in 
this laboratory has been the development and application of tech- 
niques for the measurement of dose to bricks from Washington 
and Kane Counties, Utah, exposed to fallout radiation during the 
1950's and 60's. Measurements were made in other locations in 
Utah as well. Duchesne County, Utah was the focus of litigation 
concerning possible effects of radiation from NTS fallout. We mea- 
sured radiation dose from bricks in 7 communities in Duchesne 
County, Utah. We are continuing collection and measurement of 
bricks taken from other areas of Utah. These measurements use 
the current diagnostic techniques, and because we are collecting 
much larger portions of sample than previously, a fuller range of 
tests are being performed on each sample. The increase in sample 
quantity as well as the use of new automated equipment increases 
precision of the technique and improves the signal to noise ratio 
for the sample measurements. We are also developing and testing 
new and complementary dosimetry techniques for use with natural 
materials. These include laser stimulated luminescence, imaging 
TL spectrometry and electron spin resonance dosimetry of natural 
materials. 21 refs. 
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39689 (LA-UR-90-1997) The correction of infrasound sig- 
nals for upper atmospheric winds. Mutschlecner, J.P.; Whitaker, 
R.W. Los Alamos National Lab., NM (USA). [1990]. 15p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-9005236-2: 4. international symposium on long range 
sound propagation at NASA Langley Research Center, Hampton, 
VA (USA), 15-17 May 1990). Order Number DE90013177. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Infrasound waves propagate in the atmosphere by a well known 
mechanism produced by refraction of the waves, return to earth, 
and reflection at the surface into the atmosphere for subsequent 
bounces. In this instance three rays are returned to earth from a 
region centered at about 50 kilometers in altitude and two from a 
region near 110 kilometers in altitude. The control of the wave re- 
fraction is largely dominated by the temperature-height profile and 
inversions; however, a major influence is also produced by the at- 
mospheric wind profile. It obviously can be expected that infrasonic 
signal amplitudes will be greatly influenced by the winds in the at- 
mosphere. The seasonal variation of the high altitude atmospheric 
winds is well documented. The very strong seasonal variation has 
the ability to exert a major seasonal influence on infrasonic signals. 
It is our purpose to obtain a method for the correction of this effect. 


39690 (UCID-21872) Guide for using data from the LNN 
seismic monitoring network. Jarpe, S.P. Lawrence Livermore 
National Lab., CA (USA). Feb 1989. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90013523. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


Short communication. SEISMIC DETECTORS/manuals; NU- 
CLEAR EXPLOSION DETECTION; MANUALS; NEVADA TEST 
SITE; DATA ACQUISITION SYSTEMS; COMPUTER ARCHITEC- 
TURE; DATA ANALYSIS; UNDERGROUND EXPLOSIONS; 
NUCLEAR EXPLOSIONS 


39691 (UCRL-ID—104332) The CSMS [Configurable Seismic 
Monitoring System] Poorboy deployment: Seismic 

in Pinedale, Wyoming, of the Bullion NTS [Nevada Test Site] 
nuclear test under the verification provisions of the new TTBT 
protocol. Harben, P.E.; Rock, D.W.; Carlson, R.C. Lawrence Liv- 
ermore National Lab., CA (USA). 10 Jul 1990. 19p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90013528. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The Configurable Seismic Monitoring System (CSMS), devel- 
oped at the Lawrence Livermore National Laboratory (LLNL) was 
deployed in a 13-m deep vault on the AFTAC facility at Pinedale, 
Wyoming to record the Bullion nuclear test. The purpose of the ex- 
ercise was to meet all provisions of the new TTBT protocol on 
in-country seismic recording at a Designated Seismic Station 
(DSS). The CSMS successfully recorded the Bullion event consis- 
tent with and meeting all requirements in the new treaty protocol. 
In addition, desirable seismic system features not specified in the 
treaty protocol were determined; treaty protocol ambiguities were 
identified, and useful background noise recordings at the Pinedale 
site were obtained. 10 figs. 


4504 Nuclear and Radiological Warfare 
Refer also to citation(s) 39697 


39692 (AD-A-219192/2/XAB) Probability models for theater 
nuclear warfare. Final report, June 1988-September 1989. 
Youngren, M.A. Army Concepts Analysis Agency, Bethesda, MD 
(USA). Sep 1989. 186p. (CAA-RP-89-3). Available from NTIS, PC 
AOS/MF A01. 

This paper proposes specific probabilistic approaches to address 
several major problems associated with the representation of tacti- 
cal nuclear warfare at the theater level. The first problem is 
identifying the locations of small units (potential nuclear targets) 
such as companies or battalions within theater-level conventional 
scenarios or model outputs. Current approaches to identifying 
these small unit locations fail to take into account the variability 
that might be realized in any specific battle. A two-dimensional 
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multivariate model is proposed to describe uncertainty about the 
precise location of the potential targets. The second major problem 
lies in the interface between theater-level nuclear analyses and 
conventional battle expected value simulations. An expected value 
model demands a single input to represent the effect of a nuclear 
exchange. However, a theater-level nuclear exchange may gener- 
ate many different outcomes which will have significantly different 
effects. The probability models described in this paper may be 
used as a research tool to estimate the sensitivity of exchange 
outcomes to various data and assumptions, as a surrogate for de- 
tailed, complex simulation models; or as an estimator of the sample 
space of all possible outcomes of a theater nuclear exchange. 


39693 (AD-A-219228/4/XAB) Simulation study of an opti- 
mization model for surface nuclear accession planning. 
Master’s thesis. Morben, D. Naval Postgraduate School, Monterey, 
CA (USA). Sep 1989. 73p. Available from NTIS, PC AO4/MF A01. 

This thesis examines a nontraditional approach to a manpower 
planning problem. This approach combines two operations re- 
search methodologies: simulation and optimization. The combined 
approach, which is referred to as SIMOP, models the manpower 
planning problem as a linear program and, through simulation 
techniques, allows the input data to be random, based on the ex- 
perimentation performed in this study, the average results from the 
SIMOP model can be quite different from the result obtained using 
a traditional optimization model. Also presented are applications of 
the SIMOP model to military manpower planning. 


4505 Strategic Defense Initiative 
Refer also to citation(s) 39473, 39497, 39502, 40000 


39694 (LA-UR-90-2159) Thermal management of an accel- 
erator system in space. Reid, D.W. Los Alamos National Lab., 
NM (USA). [1990]. 14p. Sponsored by U.S. Department of De- 
fense. DOE Contract W-7405-ENG-36. (CONF-9003178-1: 
Prospector 1: key issues in space technology, Park City, UT 
(USA), 20-22 Mar 1990). Order Number DE90013153. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

For the past several years the Accelerator Technology Division at 
Los Alamos National Laboratory has been working under Strategic 
Defense Initiative sponsorship to develop a Neutral Particle Beam 
(NPB) weapon system. A weapon grade NPB system generates 
10s of MWs of waste energy which must be dissipated in some 
fashion. There are only three ways that heat may be dissipated in 
space. The first is to expel a hot gas or liquid from the spacecraft. 
The second method is to directly radiate the generated heat to 
deep space. The third method is to dissipate the heat in some type 
of thermal mass storage. The objective of this workshop is to try to 
determine the best way to dissipate MWs in space. 


39695 (UCRL—101921) Multiple target tracking In a wide- 
field-of-view camera system. Park, Hye-Sook; Axelrod, T.S.; 
Colella, N.J.; Colvin, M.E.; Ledebuhr, A.G. Lawrence Livermore 
National Lab., CA (USA). May 1990. 8p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9004514: Technical symposia on optical engineering and 
photonics in aerospace sensing, Orlando, FL (USA), 16-20 Apr 
1990). Order Number DE90013488. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A real-time-multiple-target-tracking system is being developed 
using a wide-field-of-view (WFOV) camera. The high resolution 
WFOV camera was conceived as part of the Strategic Defense Ini- 
tiative Research at Lawrence Livermore National Laboratory. The 
camera system consists of a lens made of concentric solid blocks 
of index matching glasses, CCDs arrayed on the focal plane, and a 
custom VLSI image processor to extract the targets. This paper will 
briefly review the existing prototype system, the on-going effort to 
cover the full field of view using digital CCD cameras, the produc- 
tion of custom VLSI chips developed to extract centroids in real 
time, and the implementation of transputers to run the tracking al- 
gorithms. 4 refs., 5 figs. 


39696 From ‘smart rocks’ come ‘brilliant pebbles’. Wood, L. 
(Lawrence Livermore National Laboratory, CA (USA)). Aerospace 
America (USA), 28: 18-20 (Apr 1990). 


The development of the brilliant pebbles concept as part of the 
SDI kinetic kill vehicle mechanism is reviewed. The way in which 
the pebbles collide with a ballistic missile or reentry vehicle is out- 
lined. Consideration is given to the computing capacity of the 
pebbles, the ground-based control of the pebbles, and the way in 
which the pebbles maneuver during flight. The pebble autonomy at 
the system level and at the individual level is described. Plans for 
the first suborbital pebble test flights and issues concerning the 
performance of the brilliant pebbles as a ballistic missile defense 
system are examined. 


4506 Chemical and Biological 
Refer also to citation(s) 39163 


39697 (PB-90-204785/XAB) Design and acquisition of nu- 
clear, biological, and chemical (NBC) contamination-survivable 
systems. Instruction. Salmi, M. Office of the Under Secretary of 
Defense (Acquisition), Washington, DC (USA). 15 Jun 1987. 7p. 
(DOD-I-4245.13). Available from NTIS, PC A02/MF A01. 

The Instruction provides general management and documenta- 
tion requirements for the survivability of systems designed and 
acquired to perform mission essential functions in a Nuclear, Bio- 
logical, and Chemical-contaminated environment. 


54 ENVIRONMENTAL SCIENCES 


39698 (PNL-7200-Pt.5) Pacific Northwest Laboratory an- 
nual report for 1989 to the Assistant Secretary for 
Environment, Safety, and Health: Part 5, Environment, safety, 
health, and quality assurance. Faust, L.G.; Doctor, P.G.; Selby, 
J.M. Pacific Northwest Lab., Richland, WA (USA). Apr 1990. 51p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC06- 
76RL01830. Order Number DE90013506. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

Part 5 of the 1989 Annual Report to the US Department of En- 
ergy’s Assistant Secretary for Environment, Safety, and Health 
presents Pacific Northwest Laboratory’s progress on work per- 
formed for the Office of Environmental Guidance and Compliance, 
the Office of Environmental Audit, the Office of National Environ- 
mental Policy Act Project Assistance, the Office of Nuclear Safety, 
the Office of Safety Compliance, and the Office of Policy and Stan- 
dards. For each project, as identified by the Field Work Proposal, 
there is an article describing progress made during fiscal year 1989. 
Authors of these articles represent a broad spectrum of capabilities 
derived from five of the seven technical centers of the Laboratory, 
reflecting the interdisciplinary nature of the work. 35 refs., 1 fig. 
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Refer also to citation(s) 38405, 38407, 38506, 38526, 38554, 
38759, 38760, 38806, 38811, 38814, 38815, 38816, 38930, 38955, 
38956, 38957, 38959, 38965, 38966, 38967, 38968, 39104, 39105, 
39106, 39107, 39123, 39745, 39774 


39699 (AD-A-219264/9/XAB) Airliner cabin ozone: An 
updated review. Final report. Melton, C.E. Federal Aviation Ad- 
ministration, Washington, DC (USA). Office of Aviation Medicine. 
Dec 1989. 19p. Available from NTIS, PC A03/MF A01. 

The recent literature pertaining to ozone contamination of airliner 
cabins is reviewed. Measurements in airliner cabins without filters 
showed that ozone levels were about 50 percent of atmospheric 
ozone. Filters were about 90 percent effective in destroying ozone. 
Ozone (0.12 to 0.14 ppmv) caused mild subjective respiratory irrita- 
tion in exercising men, but 0.20 to 0.30 ppmv did not have adverse 
effects on patients with chronic heart or lung disease. Ozone (1.0 
to 2.0 ppmv) decreased survival time of influenza-infected rats and 
mice and suppressed the capacity of lung macrophages to destroy 
Listeria. Airway responses to ozone are divided into an early 
parasympathetically mediated bronchoconstrictive phase and a 
later histamine-mediated congestive phase. Evidence indicates that 
intracellular free radicals are responsible for ozone damage and 
that the damage may be spread to other cells by toxic intermediate 


products: Antioxidants provide some protection to cells in vitro 
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from ozone but dietary intake of antioxidant vitamins by humans 
has only a weak effect, if any. This review indicates that earlier 
findings regarding ozone toxicity do not need to be corrected. 
Compliance with existing FAA ozone standards appears to provide 
adequate protection to aircrews and passengers. 


39700 (AD-A-219781/2/XAB) Environmental impact analy- 
sis process. Environmental impact statement for the closure 
of Mather Air Force Base. Final . Air Force Air Training 
Command, Randolph AFB, TX (USA). Mar 1990. 183p. Available 
from NTIS, PC AOS/MF A01. 

This statement assesses the potential environmental impacts 
from closure of Mather AFB, located near Sacramento, California. 
Closure would significantly reduce on-base activity and associated 
environmental impacts. Air emissions, wastewater effluents, and 
solids wastes generated would be substantially reduced from 
current levels and would result in beneficial impacts to the environ- 
ment. Because Mather AFB’s contribution to Sacramento County 
totals for these parameters is minor, the beneficial effects are also 
expected to be minor. Effects on ecological resources are expected 
to be minimal with mitigation as planned. The most significant im- 
pact from closure would be a reduction of about 90% in the area 
within the 65 dB noise contour reflecting full operation of Mather 
AFB, which could result in land use changes. 


39701 (BNL-44728) Transformation and deposition of at- 
mospheric nitrogen species: A view from the aqueous side. 
Lee, Yin-Nan. Brookhaven National Lab., Upton, NY (USA). Jun 
1990. 9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890525—1: International conference on 
global and regional environmental atmospheric chemistry, Beijing 
(China), 3-10 May 1989). Order Number DE90013737. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The Henry’s law solubility and reaction kinetics in water are com- 
piled for NOz, PAN, N2Os5, HNOz, HNO3, and HNOg. The rate of 
removal of these species from the atmosphere by cloud droplets 
and ocean surface water have been evaluated using the chemical 
and physical properties reported here. The results show that in ad- 
dition to HNO3 and N2Os, HNO, is a potentially important species 
with which oxides of nitrogen can be efficiently incorporated into 
liquid water and removed from the atmosphere. 24 refs., 3 figs., 3 
tabs. 


39702 (CRIE-T-89007) Objective method for assessing 
monitoring networks: Application of the method to an actual 
case. Kato, Hiroyuki; Nishinomiya, Sakae. Central Research Inst. 
of Electric Power Industry, Komae, Tokyo (Japan). Energy and En- 
vironment Lab. Oct 1989. 44p. (In Japanese). Order Number 
DE90505577. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The efficient atmospheric environment monitoring network was 
proposed applicable to various meteorological conditions under av- 
erage emission conditions. The previously reported multivariate 
analysis method was applied to long interval observational records 
(emission conditions for three years, SO 2 and NO , concentra- 
tions at existing monitoring stations, meteorological conditions), by 
improving some parts of the method for long term data. Through 
the analysis on a model area, a total optimum network was ob- 
tained adaptable to both SO 2 and NO x measurement, and both 
monitoring for general atmospheric environment and for stack gas 
emission of power plants. The network required only 18 stations 
(17 stations for SO 5, 16 for NO x ) compared with 42 stations in 
the existing network. The analytical results obtained from continu- 
ous data for three years were also equal to the mean values of 
those obtained from data for each year. 6 refs., 23 figs., 7 tabs. 


39703 (DOE/PE-0094P) Global climate trends and green- 
house gas data: Federal activities in data collection, 
archiving, and dissemination: Report to the Congress of the 
United States. USDOE Office of Policy, Planning and Analysis, 
Washington, DC (USA). Office of Environmental Analysis. Jun 
1990. 40i1p. Sponsored by U.S. DOE Management & Administra- 
tion. Order Number DE90013545. Available from NTIS, PC A18/MF 
A01 - OSTI; GPO Dep. 
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This report examines current and emerging efforts of the US 
Government to collect, manage, and disseminate data on the emis- 
sions of greenhouse gases, their atmospheric concentrations, and 
trends in the earth's climate. It reviews how data are used to esti- 
mate and project emissions, to infer climate trends, and to support 
assessment and policy analysis functions, as well as its used in 
scientific research. It examines coordination of Federal data activi- 
ties among agencies. In addition to data needed for scientific 
research and identification of trends, this report considers the spe- 
cial data and information needs of government and the public for 
assessment and policy analysis purposes. The report concludes 
with recommendations for strengthening data collection and man- 
agement efforts in light of anticipated large increases in collection 
and demand for such data over the next decade. 300 refs., 20 
figs., 15 tabs. 


39704 (KFK-4717) Infrared absorption of atmospheric wa- 
ter vapor - problems and modelling attempts. Adrian, G. 
Kernforschungszentrum Karisruhe GmbH (Germany, F.R.). Inst. 
fuer Meteorologie und Klimaforschung. Apr 1990. 56p. (in Ger- 
man). Order Number DE90506597. Available from NTIS (US Sales 
Only), PC AO4/MF A01. 

Water vapor is one of the most abundant infrared-active gases in 
the atmosphere. Because of the distribution of its vibrational- 
rotational lines over a wide spectral range with relatively narrow 
windows, the content of water vapor of the atmosphere is of great 
importance for the radiation budget of the earth-atmosphere sys- 
tem and for possible climate changes. The absorption of water 
vapor under atmospheric pressure and temperature conditions in 
the infrared cannot be explained by the line shape normally used 
to describe the collisional broadening of the absorption lines of 
gases. An additional absorption is observed which is usually called 
water vapor continuum because it is only slightly wavenumber de- 
pendent. Two different models which had been presented in the 
literature were investigated concerning their capacity to explain the 
continuum absorption. One of them is a microphysical description 
of the molecular collisions and their influence on the position and 
the shape of the lines at atmospheric temperature and pressure 
conditions. The other one is a model of the additional absorption 
produced by the intermolecular rovibrational bands of dimeric parti- 
cles. The infrared spectrum of the dimers and their concentration 
depending on pressure and temperature is evaluated in the model. 
As a result of the investigation, both models in their present form 
fail to describe the wavenumber or temperature dependence of the 
continuum absorption. Therefore a parametrization of laboratory 
measurements was developed. As long as the mechanism of the 
continuum absorption is not understood, this empirical model has 
to be used to extrapolate the water vapor absorption from labora- 
tory to atmospheric pressure and temperature conditions. (orig.). 


39705  $(LA-UR-90-2060) Atmospheric modeling in complex 
terrain. Williams, M.D.; Streit, G.E. Los Alamos National Lab., NM 
(USA). May 1990. 95p. Sponsored by U.S. DOE Management & 
Administration. DOE Contract W-7405-ENG-36. (CONF-9003179- 
1: Workshop on modeling and simulation of atmospheric dynamics 
and pollution, Mexico City (Mexico), 11-20 Mar 1990). Order Num- 
ber DE90013165. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

Los Alamos investigators have developed several models which 
are relevant to modeling Mexico City air quality. The collection of 
models includes: meteorological models, dispersion models, air 
chemistry models, and visibility models. The models have been ap- 
plied in several different contexts. They have been developed 
primarily to address the complexities posed by complex terrain. 
HOTMAC is the meteorological model which requires terrain and 
limited meteorological information. HOTMAC incorporates a rela- 
tively complete description of atmospheric physics to give good 
descriptions of the wind, temperature, and turbulence fields. RAP- 
TAD is a dispersion code which uses random particle transport and 
kernel representations to efficiently provide accurate pollutant con- 
centration fields. RAPTAD provides a much better description of 
tracer dispersion than do Gaussian puff models which fail to prop- 
erly represent the effects of the wind profile near the surface. 
ATMOS and LAVM treat photochemistry and visibility respectively. 
ATMOS has been used to describe wintertime chemistry of the 
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Denver brown cloud. Its description provided reasonable agree- 
ment with measurements for the high altitude of Denver. LAVM can 
provide both numerical indices or pictoral representations of visibil- 
ity effects of pollutants. 15 refs., 74 figs. 


39706 (LA-UR-90-2075) Pulsed laser fluorometry for envi- 
ronmental monitoring. Saunders, G.C.; Martin, J.C.; Jett, J.H.; 
Wilder, M.E.; Martinez, A.; Bentley, B.F.; Lopez, J.; Hutson, L. Los 
Alamos National Lab., NM (USA). [1990]. 43p. Sponsored by U.S. 
DOE Management & Administration; U.S. Department of State. 
DOE Contract W-7405-ENG-36. (CONF-9006219-1: Applied 
biotechnology, Haifa (Israel), 24-28 Jun 1990). Order Number 
DE90013163. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A compact pulsed laser fluorometer has been incorporated into a 
continuous flow system developed to detect acetylcholinesterase 
(AChE) inhibitors and/or primary amine compounds in air and wa- 
ter. A pulsed nitrogen laser pumped dye laser excites fluorescent 
reactants which flow continuously through a quartz flow cell. Data 
are collected, analyzed, and displayed using a Macintosh Il per- 
sonal computer. For detection of cholinesterase inhibitors the 
fluorogenic substrate N methylindoxyl acetate is used to monitor 
the activity of immobilized enzyme. Presence of inhibitors results in 
a decrease of steady state fluorescence. Detection of compounds 
containing primary amines is based on their reaction with fluo- 
rescamine to rapidly produce intensely fluorescent products. 
Compounds of interest to our research were amino acids, peptides, 
and proteins. An increase in steady state fluorescence could be 
cause to evaluate the reasons for the change. The detection limit of 
the protein, bovine serum albumin (BSA) in water is 10 ppT. Nebu- 
lized BSA concentrated by the LANL air sampler can be detected 
at sub ppT original air concentration. 16 refs., 14 figs., 3 tabs. 


39707 (LU-CE03020) Competition between fuels for elec- 
tricity generation: Environmental restrictions. Lucenet, G. 
(international Union of Producers and Distributors of Electricity En- 
ergy (CA)). Laval Univ., Quebec City, PQ (Canada). [1989}. 23p. 
(CONF-8909349—: 8. international symposium on petroleum eco- 
nomics, Chateau Fronteau (Canada), 13-15 Sep 1989; CE-03020). 
Available from Universite Laval. Departement d’economique, Pavio- 
llion de l'Est, Laval, PQ, CAN G1K 7P4. Prices: PRICES UPON 
REQUEST. 

Some global economic and environmental factors which promote 
fuel competition for electricity generation are reviewed. There has 
been an extraordinary drop in energy intensity in the industrialised 
countries over the last ten years and this trend is predicted to con- 
tinue. With economic growth of between 2 and 3.6% per annum, 
growth in energy consumption is only expected to rise by between 
1.2 to 1.8% per annum. Competing fuels for the generation of elec- 
tricity are discussed including: oil, natural gas, coal and uranium. 
The consequences of electricity generation on the ecosystem in- 
clude: thermal effects on the atmosphere and water, emission of 
waste products and potential emission of radioactivity from nuclear 
units. The environmental policy in most countries now places 
restrictions on energy development. These developments have in- 
creased interest in natural gas as a generation fuel and renewed 
interest in nuclear energy. 


39708 (OE-CE02821) Air pollution regulation 308: Appen- 
dices A-G. Ontario Ministry of the Environment, Toronto, ON 
(Canada). Nov 1987. 72p. (CE-02821). Available from Publications 
Ontario, 880 Bay St, 5th Floor, Toronto, ON, CAN M7A 1N8. 
Prices: PRICES UPON REQUEST. 

An approach has been developed for identifying the level of con- 
trol technology required for air contaminants in Ontario. In this 
approach, the specific chemical in the environment is classified ac- 
cording to a level of concern, and in this way the level of control 
required is determined. The parameters which have been devel- 
oped for determining the level of concern are classified into 
environmental behavior parameters (transport, persistence, and 
bioaccumulation) and toxicity parameters (lethality, sublethal ef- 
fects, teratogenicity, genotoxicity/mutagenicity, and carcinogenicity). 
A score within a specified range is assigned to each parameter. In 
addition, special concerns concerning the source of, or level of 
confidence in, the underlying data are noted and taken into consid- 
eration when deciding on the level of control technology. Other 
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parts of this document present: an outline of scenarios where the 
de minimis concept of air quality standards may apply; a method for 
calculating standards for differing averaging times; the US EPA reg- 
ulations on standards of performance for new stationary sources; a 
review of US approaches to emission control technology; derivation 
and significance of upper limits of normal contaminant guidelines; 
and a transcript of discussions at a workshop on air pollution regu- 
lations held in Ontario in 1985. 50 refs., 6 figs., 12 tabs. 


39709 (OE-CE02822) Air pollution regulation 308: Appen- 
dix H. Ontario Ministry of the Environment, Toronto, ON (Canada). 
Nov 1987. 170p. (CE-02822). Available from Publications Ontario, 
880 Bay St, 5th Floor, Toronto, ON, CAN M7A 1N8. Prices: 
PRICES UPON REQUEST. 

A number of numerical models of short-range transport of re- 
leases of non-reactive contaminants into the air are described. The 
models, selected from a literature review, are suitable for regula- 
tory applications and are applicable for averaging times in the 
order of 30 minutes and greater. The models take into account sta- 
tionary pollutant sources, local meteorological conditions, and 
conditions affecting air flow such as topography and the presence 
of buildings. An outline of methods for determining critical meteoro- 
logical conditions is presented as a means of assessing worst-case 
concentrations of pollutants, based on the models described. A 
workshop was held to review models used in existing Ontario regu- 
lations and to compare and evaluate new models and their 
possible applications. Cases examined at the workshop included 
plume penetration above the convective boundary layer, modelling 
air quality due to contaminant releases from a location on or near 
a building, air quality for releases in a lakeshore setting, and mod- 
elling of pollutant sources in complex settings. A number of 
advantages were observed in using the newer package of models. 
77 refs., 69 figs., 11 tabs. 


39710 (ORNL/FTR-3655) [Atmospheric chemistry and bio- 
geochemistry]: Foreign trip report, May 29—June 14, 1990. 
Lindberg, S.E. Oak Ridge National Lab., TN (USA). 28 Jun 1990. 
20p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90013195. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler was invited to present invited lectures at the Univer- 
sity of Utrecht, the Dutch National Institute for Public Health and 
Environmenta! Protection (RIVM), and the Lund Institute of Science 
and Technology; attend a workshop on mercury biogeochemistry 
as an invited reviewer of the Swedish EPA Program on Mercury in 
the Swedish Environment; and present an invited paper at the In- 
ternational Conference on Mercury as an Environmental Pollutant. 


39711 (ORNL/TM—11151) Chemical characterization and 
toxicological evaluation of airborne mixtures: A system for 
generating mixed aerosols from a petroleum based liquid and 
a fine solid: Final report. Moneyhun, J.H.; Jenkins, R.A.; Ram- 
sey, R.S.; Gayle, T.M. Oak Ridge National Lab., TN (USA). Mar 
1989. 71p. Sponsored by U.S. Department of Defense. DOE Con- 
tract AC05-840R21400. Order Number DE90011288. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

A system has been developed to generate a mixed aerosol of a 
Petroleum Based Liquid and a solid. The mixed aerosols are 
similar so that generated in a field unit and therefore should be ap- 
plicable to inhalation toxicological testing. Limited chemical analysis 
of the PBL shows no significant chemical conversion during the 
aerosolization process. Particle size analysis reveals that the 
aerosols are well within the respirable range. The two generators 
show stability over time periods of a duration equivalent to daily 
animal exposure regimes. Exposure chamber temperature is only 
slightly above ambient. Some precautions for safe and reliable op- 
eration of the system are noted. 7 refs., 18 figs., 1 tab. 


39712 (PB—90-201799/XAB) Preliminary exposure study to 
determine the effects of acid deposition on coated steel sub- 
strates. Final report. Moran, P.J.; Simpson, T.C.; Hampel, H.; 
David, G.D.; Shaw, B.A. Johns Hopkins Univ., Baltimore, MD 
(USA). 1 Apr 1990. 38p. Available from NTIS, PC A03/MF A01. 
The project involves the evaluation of the effects of acidic pollu- 
tants on painted metal substrates. The project examined a 
commercially available alkyd paintprimer system applied to a low 





carbon steel substrate exposed under a variety of simulated acidic 
conditions to determine the micro/macro effects of such exposure. 
The techniques that were identified as those most sensitive and 
applicable during the study include tensile adhesion testing, elec- 
trochemical impedance spectroscopy, and x-ray photoelectron 
spectroscopy. A novel electrochemical monitor was developed dur- 
ing this program that allowed the continual monitoring of coating 
degradation during chamber exposure. It was further found that a 
good correlation existed between tensile adhesion strength mea- 
surements and electrochemical impedance parameters. The 
program determined that the rate of degradation of the alkyd 
painted steel coupons was accelerated in the presence of SO2. 
This effect was most pronounced on samples that contained de- 
fects (scribes), that were allowed to form condensed (dew) during 
the exposure period and that had a horizontal orientation during 
exposure. 


39713 (PB—90-202318/XAB) Low-cost continuous radon 
monitor: Phase 1 final report. Day, A.C. Photon Sciences, Inc., 
Bothell, WA (USA). Sep 1987. 41p. (TR—102-10/87). Available from 
NTIS, PC A03/MF A01. 

The report covers the initial stage of development on a new type 
radon gas monitor. The monitor uses a combination of an alpha- 
sensitive microelectronic device and gas adsorption materials to 
create a small, inexpensive detector for home or institutional use. 
The objectives of the work were: build a test circuit and verify that 
it can be used to detect alpha particles as predicted; select and 
deposit on the sensor materials with high adsorptivity for radon; 
use a calibrated radon test chamber to evaluate the performance 
of the monitor; and use the test data to estimate the count rates 
and statistical accuracy to be expected during the course of a resi- 
dential monitoring program, and determine whether changes need 
to be made in either the sensing element or the adsorbing layer to 
make a practical device. These objectives were substantially met in 
the course of the Phase | research program. The count rates regis- 
tered by the device indicate that further improvements in sensitivity 
are needed, but overall feasibility has been demonstrated. 


39714 (PB-90-202698/XAB) Assessing the costs of envi- 
ronmental legislation. Staff working Congressional 
Budget Office, Washington, DC (USA). May 1988. 52p. Available 
from NTIS, PC A04/MF A01. 

Congressional support agencies have provided several detailed 
economic analyses of Senate and House bills to control acid rain, 
attain national ambient levels of ozone, and address other forms 
and sources of air pollution. In addition, other federal agencies and 
private organizations have conducted economic analyses of legisla- 
tive proposals and made them available to the Congress. To assist 
the Congress in interpreting these estimates, the paper sets out a 
taxonomy of cost definitions and assesses their meaning and appli- 
cation. To illustrate these different definitions, existing government 
estimates of Congressional proposals to reduce ozone concentra- 
tions are evaluated. Although these estimates differ in scope and 
measurement, they all tend to reflect the first-order cost burden of 
regulation and rarely consider how these cost burdens are 
translated into the changes in prices and output that ultimately de- 
termine the impact of regulation on the overall economy. 


39715 (PB-90-204579/XAB) Verifying eddy-correlation mea- 
surements of dry deposition: A study of the energy-balance 
components of the Pawnee grasslands. Forest Service re- 
search paper. Massman, W.J.; Fox, D.G.; Zeller, K.F.; Lukens, D. 
Forest Service, Fort Collins, CO (USA). Rocky Mountain Forest 
and Range Experiment Station. Feb 1990. 2ip. (FSRP-RM-288). 
Available from NTIS, PC A03/MF A01. 

At the Central Plains Experimental Range/Long-Term Ecological 
Research (CPER/LTER) site at the Pawnee National Grasslands, 
scientists from both the Recky Mountain Station and the Natural 
Resources Ecology Laboratory of Colorado State University are in- 
dependently attempting to measure several major components of 
the surface energy balance. The report describes how well inde- 
pendent measurements of radiation and the transport of heat and 
water vapor achieve closure of the surface energy balance and, 
thereby, account for the gross energy available to and processed 
by an ecosystem. The motivation behind the study is to evaluate 
the eddy correlation technology which the authors have been using 
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to measure the exchange of gaseous pollutants (NO2, NOx, and 
O3) between the atmosphere and the grassiand ecosystem. 


39716 (PB-90-206509/XAB) SO, guideline. Grano, D.; Vitas, 
J.; Templeman, S.; Pandullo, R. Radian Corp., Research Triangle 
Park, NC (USA). Oct 1989. 721p. Available from NTIS, PC A99. 

Portions of this document are not fully legible. 

The SOz Guideline is an integration and clarification of policy 
and guidance information available for SO2 programs. The Guide- 
line is to aid the States and EPA Regional Offices, especially in the 
development, review, and enforcement of future SO. SIP (State 
Implementation Plans) revisions. Each chapter of the Guideline 
presents a distillation of key policy and guidance for various sub- 
jects that are important to SO. programs. Each chapter also 
contains comprehensive references to the original material upon 
which the chapter is based. The references include relevant statu- 
tory and regulatory requirements (i.e., the Clean Air Act and the 
Code of Federal Regulations), FR notices, EPA guideline docu- 
ments, and Agency policy and guidance correspondence. 


39717 (PB-90-867466/XAB) Acid precipitation. August 
1985-July 1986 (A Bibliography from Pollution Abstracts). Re- 
port for August 1985-July 1986. National Technical Information 
Service, Springfield, VA (USA). May 1990. 78p. Available from 
NTISPC NO1/MF NO1. 

See also PB—90-867474. 

This bibliography contains citations concerning the composition, 
causes, effects, sources, measurements, and controls of acid pre- 
cipitation (wet and dry) and the acidification of land and water. 
Some attention is focused upon the geographical distribution of 
acid precipitation and acidification. (This updated bibliography con- 
tains 181 citations, none of which are new entries to the previous 
edition.) 


39718 (PB-90-867474/XAB) Acid precipitation. August 
1986-December 1989 (A Bibliography from Pollution Ab- 
stracts). Report for August 1986-December 1989. National 
Technical Information Service, Springfield, VA (USA). May 1990. 
155p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-86-871266. See also PB—90-867466. 

This bibliography contains citations concerning the composition, 
causes, effects, sources, measurements, and controls of acid pre- 
cipitation (wet and dry) and the acidification of land and water. 
Some attention is focused upon the geographical distribution of acid 
precipitation and acidification. (This updated bibliography contains 
350 citations, all of which are new entries to the previous edition.) 


39719 (UCRL—102476-Rev.1) Energy and climate change: 
Report of the DOE Multi-Laboratory Climate Change Commit- 
tee: Revision 1. Lawrence Livermore National Lab., CA (USA). 
Feb 1990. 16ip. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. Order Number DE90013527. Available 
from NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

Models that simulate present and past climatic behavior suggest 
that an increase in carbon dioxide concentration to double the 
preindustrial level would commit us to an increase in global aver- 
age temperatures of up to a few degrees Celsius. This warming 
would be accompanied by many other related changes of climate. 
An increase in annual average temperature by such an amount, 
while not unprecedented on a local basis, would elevate global 
temperatures to levels not experienced in historical times. This cli- 
mate change could occur before the carbon dioxide concentration 
doubled because of the similar radiative effects of other gases, 
necessitating coupled consideration of the climatic and chemical ef- 
fects of carbon dioxide and other trace gases, including especially 
methane, chlorofiluorocarbons, and nitrous oxide. Consideration of 
this issue in the development of the National Energy Strategy will 
require addressing a series of very difficult and interconnected 
questions concerning: projection of future energy use and the mix 
of technologies, estimation of the consequent level of chemical, cli- 
mate, and environmental change, selection of the acceptable rate 
of chemical, climate, and environmental change, estimation of the 
probably rate of conservation and of technological and efficiency 
developments, and determination of the appropriate level of na- 
tional and international commitment for addressing this global issue. 
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This report attempts to summarize the technical basis for address- 
ing these issues, even while recognizing the many complex societal 
aspects underlying each of them. 310 refs., 24 figs., 11 tabs. 


39720 (UCRL-JC—104039) A concept for treating dense-gas 
dispersion under realistic conditions of terrain and variable 
winds. Ermak, D.L. Lawrence Livermore National Lab., CA (USA). 
May 1990. 6p. Sponsored by U.S. Department of Defense. DOE 
Contract W-7405-ENG-48. Contract MIPR N90-29. (CONF- 
9006210—1: 1990 joint Army Navy NASA Air Force safety and 
environmental protection conference, Livermore, CA (USA), 18-22 
Jun 1990). Order Number DE90012892. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A method is presented for including dense-gas effects in an ex- 
isting advection-diffusion (particle-in-cell) type model capable of 
dispersion simulations over terrain and with time-varying synoptic 
winds. The physical processes associated with dense-gas disper- 
sion affect both the windfield and the turbulent diffusivity. We 
propose to include these effects by perturbing the ambient wind- 
field and diffusivity within the local region of the dense-gas cloud. 
The perturbed local windfield will be calculated by using a vertical 
or layer averaging approach and will be nested between the wind- 
field and dispersion calculations. The ambient diffusivity will be 
replaced by an adapted form of a dense-gas, K-theory diffusivity 
that has the property that it approaches the ambient diffusivity level 
as the cloud density approaches the ambient value. For numerical 
models, the low-lying nature of dense-gas clouds often presents a 
problem with resolution in the vertical direction. This is largely 
overcome in the proposed approach by: (1) the use of vertical av- 
eraging and assumed vertical cloud profiles to calculate the 
dense-gas perturbations on the flow field and diffusivity, and (2) the 
use of the particle-in-cell technique with a Monte Carlo (stochostic) 
displacement equation that does not rely on the concentration gra- 
dient to calculate the trajectories of the concentration marker 
particles. These dense-gas dispersion modifications attempt to pre- 
serve the main features of the advection-diffusion, particle-in-cell 
model and, thereby, minimize the impact on the existing code. All 
of the changes can be implemented by either modifying an existing 
subroutine or adding a new one. 17 refs. 


39721 (UCRL-MA-103581) User’s guide to the MATHEW/ 
ADPIC [Mass-Adjusted THRee-dimensional Wind/Atmospheric 
Diffusion Particle-in-Cell] models. Rodriguez, D.J.; Greenly, 
G.D.; Gresho, P.M.; Lange, R.; Lawver, B.S.; Lawson, L.A.; 
Walker, H. Lawrence Livermore National Lab., CA (USA). 16 Apr 
1990. 178p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-48. Order Number DE90013047. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

This user's guide provides both an operational and theoretical 
summary of the MATHEW/ADPIC transport and diffusion models 
and supplemental codes needed to execute these models. The 
acronym, MATHEW, comes from Mass-Adjusted THRee- 
dimensional Wind field. ADPIC stands for Atmospheric Diffusion 
Particle-in-Cell model. These models calculate air concentration 
and ground deposition on a regional scale (up to 200 km) from 
continuous or instantaneous point sources. MATHEW is a three- 
dimensional meteorological data-adjustment model which supplies 
ADPIC with mean wind fields that are mass-consistent and repre- 
sentative of the available meteorological measurements. The 
bottom boundary in this model is determined by grid cell estimates 
of the actual topographic features of a given site and its environs, 
which can play a very important role in defining or modeling 
regional-scale patterns. ADPIC is a three-dimensional, particle-in- 
cell transport and diffusion code capable of calculating the 
time-dependent dispersion of inert or radioactive air pollutants. An 
overview of MATHEW/ADPIC and the support routines is included. 
A complete technical formulation of each code is found in Section 
2. Section 3 provides a user's guide to each code. 


39722 (WAPD-RC/E(EE)-1040) 1989 Effluent and environ- 
mental monitoring report for the Bettis Power Laboratory. 
Westinghouse Electric Corp., West Mifflin, PA (USA). 1989. 88p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC11- 
89PN38014. Order Number DE90012300. Available from NTIS, PC 
AOS/MF A01 - OSTI; GPO Dep. 
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The results of the radiological and non-radiological environmental 
monitoring programs for 1989 at the Bettis Laboratory are pre- 
sented. The results obtained from the monitoring programs 
demonstrate that the existing procedures ensured that all environ- 
mental releases during the 1989 were in accordance with 
applicable Federal and State regulations except the three minor in- 
stances where the site’s National Pollutant Discharge Elimination 
System (NPDES) water discharge permit limits for suspended 
solids were exceeded for short periods of time. These instances 
are more fully discussed in the report. Evaluation of the environ- 
mental data indicates that operation of the Laboratory continued to 
have no adverse effect on the quality of the environment. A con- 
servative assessment of radiation exposure to the general public 
as a result of Laboratory operations demonstrated that the dose 
received by any member of the public was well below the most re- 
strictive dose limits prescribed by the Environmental Protection 
Agency and the Department of Energy. 25 refs., 5 figs., 14 tabs. 


39723 Overview of the methodologies used to compile large 
scale emissions inventories. Benkovitz, C.M. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). pp. 29 of Proceedings of the Air 
and Waste Management Assoc. 82nd annual meeting and exhibi- 
tion (Abstracts). Air and Waste Management Assoc., Pittsburgh, PA 
(USA) (1989). (CONF-890692-: 82. Air and Waste Management 
Association annual meeting and exhibition, Anaheim, CA (USA), 
25-30 Jun 1989). 

Technical Report 89-24.1. 

Since the direct measurement of emissions for every source is an 
impossible task when compiling emissions inventories for large ge- 
ographic areas, development of emissions data is currently based 
on the use of mass balance equations to estimate the emissions 
from each source (point sources) or from a group of small but simi- 
lar sources (area sources). The general equation used states that 
the instantaneous emissions from a particular source is the product 
of certain emission parameters. Values used for these emissions 
estimation parameters are very often derived as averaged quanti- 
ties applicable to whole classes of homogeneous sources. The 
emission total over a base time period T is approximated as the 
product of the total of each parameter over T. The emission total 
over a geographic area is estimated as the sum of all sources in 
that area. Extensions of the basic data include spatial and tempo- 
ral disagregations and the chemical speciation of emissions via the 
use of averaged disaggregation/speciation factors. This paper 
presents an overview of the methodologies currently used in the 
compilation of large-scale emissions inventories, identifies major 
approximations and offers recommendations for future refinements. 


39724 Preventing depletion of stratospheric ozone: Implica- 
tions on future aircraft emissions. Kinnison, D.E. (Lawrence 
Livermore National Lab., CA (USA)); Wuebbles, D.J. pp. 6 of Pro- 
ceedings of the Air and Waste Management Assoc. 82nd annual 
meeting and exhibition (Abstracts). Air and Waste Management As- 
soc., Pittsburgh, PA (USA) (1989). DOE Contract W-7405-ENG-48. 
(CONF-890692-: 82. Air and Waste Management Association an- 
nual meeting and exhibition, Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-4.7. 

There is much recent renewed interest in the development of 
faster aircraft for intercontinental passenger flights. Such aircraft 
would likely spend a large fraction of their flight time in the strato- 
sphere, at altitudes as high as 35 km. It is important, in order to 
present the problems with the proposed supersonic-transport that 
occurred in the early 1970's, that the aircraft industry work together 
with the atmospheric science community to insure that future air- 
craft emissions will not deplete stratospheric ozone. In this study, 
the authors have used a two-dimensional model of the troposphere 
and stratosphere to examine the sensitivity of stratospheric ozone 
to such emissions. Initial results indicate, for commercial fleets as 
large as proposed for the original SST and depending on the odd- 
nitrogen emissions per engine, that substantial decreases in 
stratospheric ozone could result. The decrease in ozone is sensi- 
tive to the altitude and latitude in the emissions. Effects on ozone, 
for the same emission rate, tend to be larger as altitude increases, 
until a maximum effect is reached near 30 km. 


39725 Evaluating CFC alternatives from the atmospheric 
viewpoint. Connell, P.S. (Lawrence Livermore National Lab., CA 





(USA)); Wuebbles, D.J. pp. 6-7 of Proceedings of the Air and 
Waste Management Assoc. 82nd annual meeting and exhibition 
(Abstracts). Air and Waste Management Assoc., Pittsburgh, PA 
(USA) (1989). (CONF-890692-: 82. Air and Waste Management 
Association annual meeting and exhibition, Anaheim, CA (USA), 
25-30 Jun 1989). 

Technical Report 89-5.7. 

From current understanding of atmospheric processes in the 
troposphere and _ stratosphere, in particular stratospheric 
ozone-controlling photochemistry, the authors propose that 
chlorine-containing compounds envisioned as CFC (chlorofluoro- 
carbon) replacements can be usefully evaluated for their effects on 
the stratosphere prior to production and release. These evaluations 
can help to direct decisions on selecting CFC alternatives and de- 
fine acceptable levels of production or emission. The authors 
employ a two-dimensional (latitude and altitude) computational rep- 
resentation of the troposphere and stratosphere which incorporates 
physical processes, e.g., species transport and radiative transfer, 
and homogeneous photochemical processes. 


39726 illustrative emission reduction scenarios. Placet, M. 
(Argonne National Lab., Argonne, IL (US)). pp. 119 of Proceedings 
of the Air and Waste Management Assoc. 82nd annual meeting 
and exhibition (Abstracts). Air Pollution Control Assoc., Pittsburgh, 
PA (USA) (1989). (CONF-890692-: 82. Air and Waste Manage- 
ment Association annual meeting and exhibition, Anaheim, CA 
(USA), 25-30 Jun 1989). 

Technical Report 89-113.9. 

NAPAP will include in its Final Assessment an analysis of future 
conditions with and without strategies aimed at reducing emissions 
of acidic deposition precursors. This analysis will be accomplished 
in part through linkage of emissions-projection, atmospheric, and 
effects models. This paper focuses on the emissions projection 
model set, an integrated system which includes economic driver 
modules and sector models, and describes the manner in which it 
will be used in the NAPAP Assessment. 


39727 Cloud Albedo, greenhouse effects, atmospheric 
chemistry, and climate change. Penner, J.E. (Lawrence Liver- 
more National Lab., CA (USA)). pp. 125 of Proceedings of the Air 
and Waste Management Assoc. 82nd annual meeting and exhibi- 
tion (Abstracts). Air and Waste Management Assoc., Pittsburgh, PA 
(USA) (1989). (CONF-890692—: 82. Air and Waste Management 
Association annual meeting and exhibition, Anaheim, CA (USA), 
25-30 Jun 1989). 

Technical Report 89-119.3. 

Changes in global atmospheric chemistry and climate are taking 
place as a result of observed trends in long-lived species such as 
COz2, CH4, N20, and the CFC’s. The continuation of these trends 
is expected to eventually lead to a major atmospheric warming 
which might profoundly affect the society the authors live in. 
Trends in shorter-lived species such as NO, are also suspected. 
These trends are not as well established, because the shorter-lived 
species vary spatially and temporally. Trends in NO, would be ex- 
pected to lead to increases in tropospheric ozone which would add 
to the warming created by the other greenhouse gases. Trends in 
NO, could also impact the concentration of OH, a scavenger for 
many other species. In addition to these changes, increases in sul- 
fur emissions may alter cloud optical properties. The changes in 
cloud optical properties could possibly offset the warming expected 
from increases in greenhouse gases, depending on the role of nat- 
ural oceanic sulfur emissions of DMS. This paper summarizes 
recent research in these areas, and the interactions of climate and 
atmospheric chemistry. It is argued that the development of three- 
dimensional models will be necessary for a quantitative evaluation 
of the effects of short-lived species on global climate. 


39728 Atmospheric depolarization of lidar backscatter sig- 
nals. Kokkinos, D.S. (Los Alamos National Laboratory, NM (USA)); 
Ahmed, S.A. pp. 538-545 of Lasers '88; Proceedings of the Inter- 
national Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; 
Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF-881244— 

LASERS '88: 10th international conference on lasers and 
applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

This paper investigates the impact of atmospheric depolarization 
on a DIAL system designed for monitoring molecular air pollution, 
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in which polarizers are used instead of lossy narrow-band filters in 
the optical receiver. It was found that, in this type of lidar, undesir- 
able depolarization effects are primarily caused by single-step (180 
deg) backscatter from nonsymmetric small Mie particles, and by 
two-step backscatter from particles of all sizes. Backscatter models 
were developed and confirmed by field tests over Km ranges. The 
experimental results and those obtained from the models show that 
a DIAL system using polarization discrimination to separate 
backscatter signals will not be significantly affected by depolariza- 
tion effects, as long as the receiver acceptance angle is small 
enough to eliminate multiple backscatter. 9 refs. 


39729 Light scattering by air, heated from an aerosol, due 
to pulsed irradiation. Sutton, G.W. (Los Alamos National Labora- 
tory, NM (USA)). pp. 556-563 of Lasers '88; Proceedings of the 
International Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, 
R.C.; Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF- 
881244—: LASERS '88: 10th international conference on lasers 
and applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

The problem of the scattering by air that has been locally heated 
by aerosols irradiated by a short pulse is addressed through use of 
the heat conduction equation and scattering theory. The resulting 
air scattering cross section increases as the square of the ab- 
sorbed fluence. After a pulse, it increases to a maximum and then 
decays as the inverse of time. For absorbed fluences greater that 
2j/sq cm, the air scattering cross section can exceed that of the 
aerosol itself. For multiple irradiation pulses, the air scattering 
cross section increases logarithmically. For an aerosol cloud, the 
maximum air scattering cross section corresponds to the smallest 
size in the distribution, but the maximum occurs at a time corre- 
sponding to the largest size. The heated air scattering cross 
section then decays exponentially after the thermal wave from an 
aerosol reaches one third of the interparticle spacing. 8 refs. 


39730 Analysis of complex wind regimes at Kennedy Space 
Center for radiological assessment. Taylor, G.E.; Parks, C.R.; 
Atchison, M.K. Transactions of the American Nuclear Society 
(USA), 60: 63-64 (1989). (CONF-891103—: Winter meeting of the 
American Nuclear Society (ANS) and nuclear power and technol- 
ogy exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

Galileo and Ulysses will be launched from the Kennedy Space 
Center (KSC) during October 1989 and October 1990, respectively. 
These deep-space probes will contain a radioactive thermoelectric 
generator as a power source. An accidental breach of the contain- 
ment vessel housing the generator could cause a leak of 
radioactive material to the atmosphere. If this occurred, the ra- 
dioactive cloud would move with the prevailing wind flow pattem 
and pose a serious health threat to all in its path. Since the KSC/ 
Cape Canaveral (KSC/CC) area of Florida is located in a coastal 
environment with several different land/water interfaces, complex 
low-level wind circulation patterns exist throughout the year. Thus, 
if any transport and diffusion model is to correctly predict the 
movement of effluent near KSC, it must be able to accurately por- 
tray the characteristics of the land/sea breeze flow pattern. To 
evaluate models used at KSC, the KSC Atmospheric Boundary 
Layer Experiment (KABLE) has been designed to provide a data 
set to better define the characteristics of these mesoscale circula- 
tions. Data collection for KABLE occurred from November 1, 1988, 
to October 31, 1989. This paper presents analyses for 1 day dur- 
ing November 1988 that demonstrate the complexity of the local 
meteorological conditions at KSC/CC. The NUS Corporation has 
used these data and empirical sea breeze parameters to evaluate 
their Emergency Dose Assessment System, EMERGE. 


39731 Radiological dose assessments at the Kennedy 
Space Center. Firstenberg, H.; Jubach, R.; Bartram, B.; Vaughan, 
F. Transactions of the American Nuclear Society (USA), 60: 66 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

This paper discusses the application of an atmospheric transport 
and diffusion model for launch window and safety risk assessment 
studies in support of the Galileo (which is scheduled for the Octo- 
ber/November 1989 period) and Ulysses (scheduled for ~1 yr after 
Galileo) missions at the Kennedy Space Center (KSC). The model 
is resident in the EMERGE software system developed by NUS 
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Corporation and modified for the U.S. Department of Energy (DOE) 
to provide real-time and safety analyses report support for the 
launches. The application is unique in that the model accommo- 
dates the varied amount of meteorological data at KSC and Cape 
Canaveral and includes a site-specific algorithm to account for 
local-scale circulations. This paper focuses on the Galileo mission 
application, including discussions of the use of the meteorological 
data available at KSC, integration of the EMERGE sea-breeze al- 
gorithm, and examples of real-time and safety analyses report 
assessments. The Galileo spacecraft is to be launched toward 
Jupiter using the space shuttle. 


39732 Diffusion of radon gas in soll cavities. Jarzemba, 
M.S.; Blue, T.E.; Mervis, J.; Holcomb, D. Transactions of the Amer- 
ican Nuclear Society (USA), 60: 87-88 (1989). (CONF-891103-: 
Winter meeting of the American Nuclear Society (ANS) and nuclear 
power and technology exhibit, San Francisco, CA (USA), 26-30 
Nov 1989). 

To assess the potential radon hazard of a new home construc- 
tion site and the steps (if any) that should be taken to mitigate that 
hazard, the soil pore gas radon source strength S (i.e., the number 
of radon atoms emitted into a unit volume of pore gas per unit 
time), the pore gas radon diffusion length L, and the soil porosity p 
must be known. Methods exist for measuring the steady-state soil 
pore gas radon concentration. The purposes of this paper are to 
analyze the kinetics of the radon concentration in a cavity in the 
soil, to determine the parameters that affect the kinetics, and to es- 
tablish and analyze an in situ method for measuring S, L, and p. 


39733 Evaluation of an emergency response model with in- 
stantaneous air concentrations during stable conditions. 
Baskett, R.L.; Mitchell, C.S. Transactions of the American Nuclear 
Society (USA), 60: 67 (1989). (CONF-891103—: Winter meeting of 
the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). 

The Stable Boundary Layer Experiment (STABLE) project is a 
multiyear research effort planned by the U.S. Department of En- 
ergy to study the effects of turbulence and diffusion on plumes in 
the stable boundary layer. Conducted by the Savannah River Lab- 
oratory (SRL) at Savannah River Plant (SRP), near Aiken, 
Georgia, in April 1988, the first STABLE field experiment provides 
a unique tracer data set for evaluating dispersion models. The 
unique aspect of the experiment was that instantaneous air con- 
centrations were collected. When short-term toxicity is an issue in 
an accidental release, emergency response requires consideration 
of peak concentrations. The purpose of this paper is to show the 
comparison of the SRL STABLE data with Lawrence Livermore 
National Laboratory’s (LLNL) Atmospheric Release Advisory Capa- 
bility emergency response dispersion models. 


39734 Phase transformations of vanadia-titania catalysts 
induced by phosphoric acid additive. Soria, J. (Instituto de Catal- 
isis y Petroleoquimica, Madrid (Spain)); Conesa, J.C.; Granados, 
M.L.; Mariscal, R.; Fierro, J.L.G.; de la Banda, J.F.C.; Heinemann, 
H. Journal of Catalysis (USA), 120(2): 457-464 (Dec 1989). 

The effect of phosphoric acid addition on the nature of the 
species present in vanadia-titania catalysts has been studied by 
ESR, XPS, and TPR. All the results indicate that phosphoric acid 
reacts not only with the vanadium species deposited on the outer 
part of the titania support, but also with the surface (and probably 
with a few subsurface) TiO. layers of these particles. The chemical 
features and the extent of formation of the resulting vanadium and 
titanium phosphates were found to be strongly influenced by the 
phosphorus content of the preparations. 
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Refer also to citation(s) 38434, 38506, 38507, 38624, 38630, 
38644, 38647, 38648, 38677, 38814, 38965, 39072, 39136, 39142, 
39700, 39710, 39717, 39718, 39722, 39764, 39772, 39773, 39776, 
39777, 39778, 39780, 39783, 39819, 39826, 39828, 39829, 39845, 
39861, 39862, 39863, 39865 


39735 (IS-T-1479) Sand and gravel mine operations and 


reclamation planning using microcomputers. Ariffin, J.B. Ames 
Lab., IA (USA). Feb 1990. 141p. Sponsored by U.S. DOE Energy 
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Research. DOE Contract W-7405-ENG-82. Order Number 
DE90011811. Available from NTIS, PC AO8/MF A01 - OSTI; GPO 


The purpose of this study is to focus on the application of micro- 
computers, also known as personal computers, in planning for 
sand and gravel mine operations and reclamation at a site in Story 
County, lowa. This site, called the Arrasmith Pit, is operated by 
Martin Marietta Aggregates, Inc. The Arrasmith site, which encom- 
passes an area of about 25 acres, is a relativeiy small site for 
aggregate mining. However, planning for the concurrent mine oper- 
ation and reclamation program at this site is just as critical as with 
larger sites and the planning process is the same. 


39736 (LA-UR-90-1957) Sampling plans for site characteri- 
zation. Campbell, K. Los Alamos National Lab., NM (USA). [1990]. 
9p. Sponsored by U.S. DOE Defense Programs. DOE Contract W-, 
7405-ENG-36. (CONF-9008101-3: American Statistical Society,, 
Anaheim, CA (USA), 20-24 Aug 1990). Order Number 
DE90013184. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The problem of characterizing a subsurface site, whether it be a 
candidate for mineral extraction, a potential waste repository or a 
site designated for cleanup, is in mathematical terms seriously un- 
determined. That is, the number of observations that can be made 
prior to major decisions about the site’s future is a very small frac- 
tion of what would be needed to determine the complete spatial 
distribution of such distributed properties as mineral or contaminant 
concentrations, transmissivity, or density. The geostatistical proce- 
dures that have been developed to handle these problems are 
methods of regularization which identify a unique solution by 
including additional information, such as an estimated spatial co- 
variance model. Kriging, in particular, is best linear unbiased 
prediction (BLUP) within a superpopulation model for the spatial 
distribution. Explicit recognition of the inverse structure of the prob- 
lem and the associated BLUP formulations are particularly useful in 
developing and presenting field sampling plans based both on prior 
information and on the proposed use of resulting information. This 
framework also facilitates consideration of model-robustness of the 
optimality of proposed sampling plans, which is important in the 
context of site characterization problems where poorly determined 
priors are a prominent feature. 10 refs. 


39737 (OE-90-00425, pp. 61-64) Clean-up following the 
PCB fire at St. Basile-le-Grand. Paquin, J. Ontario Ministry of the 
Environment, Toronto, ON (Canada). [1989]. (CONF-8906341-: 36. 
Ontario waste management conference, Toronto (Canada), 11-14 
Jun 1989; MICROLOG-—90-00425). In Proceedings of the thirty- 
sixth Ontario waste management conference. Available from PC, 
Ontario Ministry of the Environment, Public Information Office, 135 
St. Clair Ave. West, Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

In August 1988, a fire devastated a warehouse in Quebec which 
stored equipment containing polychlorinated biphenyls (PCB). The 
ruins, a mass of damaged drums and capacitors, ash, free liquid, 
and a collapsed structure, continued to represent an environmental 
and public health risk. The warehouse site was fenced off and de- 
contamination facilities were set up. Tenders were called for site 
cleanup, and a contract was awarded to a joint venture which 
agreed to a complete cleanup before Christmas 1988. During a 6- 
week period, 3,894 drums, 5,665 capacitors, and 214 transformers 
were identified, cleaned, inspected, sampled, and secured for safe 
transport and storage off site. A total of 125 special containers and 
62 vaults were needed to store the contents of the warehouse and 
associated waste. The warehouse sheet metal and structure were 
cleaned to concentrations of <1 mg PCB per square meter. All 
contaminated water from the site was collected and treated on-site 
using a modular water treatment facility. Water was decontami- 
nated to <1 part per billion of PCB and less than 1 part per trillion 
of dioxins and furans. The dewatered treatment sludge was placed 
in drums, and 1.3 tonnes of PCB were recovered. The cleanup 
was completed after 11 weeks. 


“9738 (PB—90-204140/XAB) Assessment of technologies 
ior the remediation of radioactively contaminated Superfund 





sites. Environmental Protection Agency, Washington, DC (USA). 
Office of Emergency and Remedial Response. Jan 1990. 116p. 
(EPA-540/2-90/001). Available from NTIS, PC AOG6/MF A01. 

The report is a screening evaluation of information needs for the 
development of generic treatability studies for the remediation of 
Superfund Radiation Sites on the National Priorities List (NPL). It 
presents a categorization of the 25 radiation sites currently pro- 
posed or listed on the NPL, and provides a rating system for 
evaluating technologies that may be used to remediate these sites. 
It also identifies gaps in site assessment and technology data and 
provides information about and recommendations for technology 
development. 


39739 (PB-90-204728/XAB) Development of  electro- 
acoustic soll decontamination (ESD) process for in-situ 
applications. Muralidhara, H.S.; Jirjis, B.F.; Stulen, F.B.; Wickra- 
manayake, G.B.; Gill, A. Battelle Columbus Labs., OH (USA). Apr 
1990. 141p. Available from NTIS, PC A07/MF A01. 

The technical feasibility of electro-acoustic soil decontamination 
process through lab experiments demonstrated the removal/ 
concentration of heavy metals such as cadmium and zinc. Results 
of the decane contaminated soils were, however, inconclusive. The 
ESD process is based on the application of a d.c. electric field and 
acoustic field in the presence of a conventional hydraulic gradient 
to contaminated soils to enhance the transport of liquid and metal 
ions through the soils. Electrodes (one or more anodes and a cath- 
ode) and an acoustic source were placed in contaminated soils to 
apply an electric field and an acoustic field to the soil. This process 
works especially well with clay-type soils having small pores or 
capillaries, where hydraulic permeability is very low. The develop- 
ment program included a literature review, soil characterization, 
design and construction of the laboratory ESD unit, and lab scale 
experiments with soils contaminated with decane, zinc and 
cadmium. Evaluation of the experimental results indicated that ap- 
plication of the field sources reduced the heavy metals zinc and 
cadmium more than 90% in the treated cake. Tests yielded 10-20% 
decane removal. 


39740 (PB-90-204736/XAB) No-migration variances to the 
hazardous-waste land-disposal prohibitions: A guidance man- 
ual for petitioners. Environmental Protection Agency, Washington, 
DC (USA). Office of Solid Waste. Mar 1990. 87p. (EPA-530/SW- 
90/045). Available from NTIS, PC AO5/MF A01. 

The interim final manual is intended to assist hazardous waste 
management facility owners and operators who may be consider- 
ing petitioning the U.S. Environmental Protection Agency (EPA) for 
a variance from land disposal prohibitions at specific sites for 
specific wastes. The guidance manual also provides the EPA inter- 
pretation and suggested procedures to implement the regulatory 
standards and procedures set out in 40 CFR 268.6. Readers 
should note that the guidance document is only an Interim Final, 
and will be updated consistent with the final No Migration rule, 
scheduled for publication in September 1990. 


39741 (PB—90-206327/XAB) Direct/Delayed Response 
Project: Mid-Appalachian soll correlation and sampling class 
development workshop. Held in Corvallis, Oregon on August 
22-25, 1988. Lee, J.J.; Stevens, D.L.; Kern, J.S.; Lammers, D.A. 
Environmental Protection Agency, Corvallis, OR (USA). Environ- 
mental Research Lab. May 1990. 5ip. (EPA-600/3-90/037). 
Available from NTIS, PC A04/MF A01. 

The Direct/Delayed Response Project (DDRP) has been de- 
signed and implemented by the U.S. Environmental Protection 
Agency to estimate the number of surface waters (lakes, streams) 
in three regions of the eastern U.S. that might become acidic due 
to current or altered levels of acidic deposition. As part of DDRP, 
36 watersheds in the Mid-Appalachian Region (Pennsylvania, West 
Virginia, western Virginia) were mapped at a scale of 1:24,000 for 
soils, vegetation, landuse, drainage system, and depth to bedrock. 
As was true in other DDRP regions, many more soils were identi- 
fied during mapping than could practically be sampled. To facilitate 
sampling, the soils were grouped into 15 soil sampling classes. 
Each class has been sampled several times across the region. Be- 
cause a randomized sampling design was used, regional means 
and standard deviations of soil properties can be computed for 
each class. The regional data will be combined with the soil maps 
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to estimate soil properties for each watershed. The watershed esti- 
mates can then be used in the array of DDRP models to estimate 
future effects of acidic deposition on streams in the region. The 
soils identified during mapping were correlated and the sampling 
classes were defined at a workshop held in Corvallis, Oregon, Aug 
22-25, 1988. The report documents the process and results of the 
workshop, and the post-workshop allocation of sampling effort to 
sampling classes and watersheds. 


39742 (PB-90-208463/XAB) Using column lysimetry to 
evaluate acid-precipitation effects. Forest Service research pa- 
per. Harris, A.R.; Stone, D.M. Forest Service, St. Paul, MN (USA). 
North Central Forest Experiment Station. 1990. 42p. (FSRP-NC— 
291). Available from NTIS, PC A03/MF A01. 

The paper describes the experimental design and approach used 
to solve problems encountered with soil column collection, instru- 
mentation, materials and methods, and maintenance of natural soil 
temperatures. Some preliminary results are presented. Also, basic 
data on the soil and vegetation of the sampled sites are included 
to form a database for use by forest soil scientists and land man- 
agers. The specific objective of the study was to determine the 
sensitivity of soils with low base-saturation to increased anion load- 
ings and the susceptibility of these soil solutions to pH depression 
and negative alkalinities. A secondary objective was to determine 
whether reduced sulfate deposition will reverse the acidification pro- 
cesses and return soil water alkalinities from negative to positive. 


39743 (PB—90-209636/XAB) Superfund Record of Decision 
(EPA Region 4): Sydney Mine Sludge Ponds, FL. (First reme- 
dial action), September 1989. Final Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial R . 29 Sep 1989. 85p. (EPA/ROD/R-04- 
89/054). Available from NTIS, PC AO5/MF A01. 

Portions of this document are not fully legible. 

The Sydney Mine Sludge Ponds site occupies 9.5 acres of a 
1,700-acre former phosphate mining site in Brandon, Hillsborough 
County, Florida. From 1973 to 1981 the county rented the site for 
disposal of septic wastes, waste automotive oils, grease trap 
wastes, and manufacturing cutting oils. Disposal operations ended 
in September 1981 when the State denied issuance of a second 
operation permit for the site. The second phase included excava- 
tion of approximately 15,000 cubic yards of contaminated soil with 
onsite treatment by air-drying followed by offsite disposal. This op- 
erable unit addresses ground water contamination at the site. The 
primary contaminants of concern affecting the ground water are 
VOCs including benzene, toluene, TCE, and xylenes. The selected 
remedial action for the site includes continued ground water pump- 
ing with onsite treatment by air stripping and spray irrigation on 
land adjacent to the waste disposal site. 


39744 (PNL-7214) Hanford Protective Barriers Program 
water-erosion studies, FY 1989. Hoover, K.A.; Cadwell, L.L.; Wal- 
ters, W.H. Pacific Northwest Lab., Richland, WA (USA). Jun 1990. 
19p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-76RL01830. Order Number DE90013355. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Pacific Northwest Laboratory (PNL) is conducting the water- 
erosion control task of the Hanford Protective Barriers Program to 
assess barrier stability against soil erosion and slumping. The pur- 
pose of the barriers is to protect shallow-burial waste sites at the 
Hanford Site from water infiltration, biointrusion, and surficial ero- 
sion for up to 10,000 years. These aboveground, mounded 
structures will consist of layered, fine-grained sediment and rock 
designed to direct surface- and ground-water pathways away from 
the buried waste. The fine-grained sediment for the barrier will be 
obtained from the McGee Ranch on the Hanford Site. The purpose 
of the FY 1989 field work was to test two hypotheses concerning 
the behavior of McGee Ranch soil: runoff may occur on very dry, 
fine-grained sediment prior to complete saturation and rainsplash is 
an important erosional process for this type of sediment. This re- 
port describes plot construction, sediment sampling, and calibration 
testing of the rainfall simulator. Baseline stratigraphic and sedimen- 
tologic data include bulk density and textural properties of sediment 
in the test plots. Baseline precipitation data consist of predeter- 
mined raindrop sizes, rainfall intensities, plot coverage, and 
operational data for the simulator. 10 refs., 3 figs., 4 tabs. 
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39745 (SAND-—89-1367) 1988 environmental monitoring re- 
port, Tonopah Test Range, Tonopah, Nevada. Millard, G.C.; 
Hamilton, R.G.; Phelar, J.; West, G.L. Sandia National Labs., Albu- 
querque, NM (USA). May 1989. 30p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO4-76DP00789. 
Order Number DE90013798. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The Tonopah Test Range is located about 140 air miles north of 
Las Vegas, Nevada, and covers 624 square miles within the Nellis 
Air Force base Bombing and Gunnery Range. The range is used 
for various USDOE and USDOD program tests that are critical to 
national defense. Activities that affect the environment are mainly 
road construction, preparation of instrumentation sites, and distur- 
bance of the terrain from weapons testing. Monitoring of the test 
range is done routinely by the US Environmental Protection 
Agency (EPA) to supplement Sandia's monitoring effort associated 
with Sandia test activities. EPA monitoring results for 1988 indicate 
that test range operations do not adversely affect the off-site envi- 
ronment or the public. 14 refs., 2 figs., 11 tabs. 


39746 (SKB-TR-89-07, pp. 3:1-5 and 1-14) Transport of es- 
caping nuclides from the WP-Cave repository to the biosphere. 
Influence of the hydraulic cage. Moreno, Luis (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Chemical Engineering); 
Neretnieks, !vars. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Aug 1989. In SKB WP-Cave project: 
Sone notes on technical issues. Order Number DE90631515. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

Transport of radionuclides escaping from the WP-Cave reposi- 
tory to the biosphere is calculated. The effect of the hydraulic cage 
is taken into account. It is found that the hydraulic cage may play 
an important role if the transport distance to the biosphere is short. 
For longer distances the effect of the hydraulic cage is smaller. 
(authors). 


39747 (WHC-EP-—0172-Rev.1) Inventory of chemicals used 
at Hanford Site production plants and support operations 
(1944-1980): Revision 1. Klem, M.J. Westinghouse Hanford Co., 
Richland, WA (USA). Apr 1990. 78p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO06-87RL10930. Order Number 
DE90013274. Available from NTIS, PC A05/MF A01 - OSTI; GPO 
Dep. 
A complete list of chemicals used in the production facilities and 
support operations of the US Department of Energy Hanford Site is 
presented to aid development of plans for characterizing the ra- 
dioactive liquid chemical wastes stored in the 149 single-shell 
tanks. The complete chemical list is compared to the list provided 
by the regulatory agencies to identify hazardous chemicals stored 
in the single-shell tanks. A reduced list has been developed by oth- 
ers and is used to identify the chemical constituents for analysis in 
the Waste Characterization Plan for the Hanford Site Single-Shell 
Tanks. The chemical list is based on chemical process flowsheets, 
essential material consumption records, letters, reports, and other 
historical data. 14 refs., 36 tabs. 


39748 Forest soil S pools and sulfate adsorption and des- 
orption capacity following elevated inputs of sulfur. Johnson, 
R.B. (Univ. of Washington, WA (US)); Johnson, D. pp. 137 of Pro- 
ceedings of the Air and Waste Management Assoc. 82nd annual 
meeting and exhibition (Abstracts). Air and Waste Management As- 
soc., Pittsburgh, PA (USA) (1989). (CONF-890692-: 82. Air and 
Waste Management Association annual meeting and exhibition, 
Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-134.5. 

Soil S pools (total S, organic S and inorganic sulfate), sulfate ad- 
sorption potential, and reversibility of sulfate adsorption in soils 
from 20 forest ecosystems in the U.S., Canada and Norway was 
determined. Soils studied had total S concentrations ranging form 
0.5 to 26 mmol/kg, and a high degree of variability in organic vs in- 
organic S fractions, but inorganic S fractions generally decreased 
with soil depth. In the highly weathered Ultisols of the southeastern 
U.S., for instance, inorganic sulfate made up the bulk of total S in 
the forest ecosystem for some sites. 


39749 The effect on N accumulation and nitrification in 
Alder Forests on soil. Miegroet, H.V. (Oak Ridge National Lab., 


220 ERA Vol. 15, No. 17 


TN (USA). Environmental Sciences Div.); Cole, D.W.; Binkley, D.; 
Sollins, P. pp. 136-137 of Proceedings of the Air and Waste Man- 
agement Assoc. 82nd annual meeting and exhibition (Abstracts). 
Air and Waste Management Assoc., Pittsburgh, PA (USA) (1989). 
(CONF-890692-: 82. Air and Waste Management Association an- 
nual meeting and exhibition, Anaheim, CA (USA), 25-30 Jun 1989). 

Technical Report 89-134.1. 

Natural systems can sometimes be used to increase our under- 
standing of potential soil property changes due to acid deposition. 
This paper discusses the effect of natural nitrification in N-rich soils 
of alder forests, a process which may have the same acidifying ca- 
pacity as 150 cm of rainfall with pH 3.9-3.6. 


39750 Analytic solution of pseudocolloid migration in frac- 
tured rock. Hwang, Y.; Pigford, T.H.; Lee, W.W.L.; Chambre, P.L. 
Transactions of the American Nuclear Society (USA), 60: 107-109 
(1989). (CONF-891103—: Winter meeting of the American Nuclear 
Society (ANS) and nuclear power and technology exhibit, San 
Francisco, CA (USA), 26-30 Nov 1989). 

A form of colloid migration that can enhance or retard the migra- 
tion of a disscived contaminant in groundwater is the sorption of 
the contaminant on the moving colloidal particulate to form pseudo- 
colloids. In this paper the authors develop analytical solutions for 
the interactive migration of radioactive species dissolved in 
groundwater and sorbed as pseudocolloids. The solute and pseu- 
docolloids are assumed to undergo advection and dispersion in a 
one-dimensional flow field in planar fractures in porous rock. Inter- 
action between pseudocolloid and dissolved species is described 
by equilibrium sorption. Sorbed species on the pseudocolloids un- 
dergo radioactive decay, and pseudocolloids can sorb on fracture 
surfaces and sediments. Filtration is neglected. The solute can de- 
cay and sorb on pseudocolloids, on the fracture surfaces, and on 
sediments and can diffuse into the porous rock matrix. 
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Refer also to citation(s) 38506, 38507, 38624, 38694, 38814, 
39072, 39700, 39706, 39717, 39718, 39722, 39738, 39741, 39743, 
39745, 39750, 39831, 39861, 39862, 40270 


39751 (AD-A—219640/0/XAB) Navy aquatic hazardous waste 
sites: the problem and possible solutions. Final report. John-; 
ston, R.K.; Wild, W.J.; Richter, K.E.; Lapota, D.; Stang, P.M. Navali 
Ocean Systems Center, San Diego, CA (USA). Aug 1989. 48p. 
(NOSC-TR-1308). Available from NTIS, PC A03/MF A01. 

Data on 367 hazardous waste disposal sites at 58 Navy Marine 
Corps activities, located in the coastal zone, were reviewed to 
characterize the contaminants, disposal methods, and potentially 
impacted environments present at navy aquatic hazardous waste 
sites. This report identifies Navy aquatic hazardous waste site 
problems, assesses technology requirements, and describes reme- 
dial pilot projects being initiated at impacted aquatic sites. 


39752 (BR-82(11.115)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (South Florida): Reef-buiiding tube worm. Zale, A.V. 
(Oklahoma Cooperative Fish and Wildlife Research Unit, Stillwater, 
OK (USA)); Merrifield, S.G. Oklahoma Cooperative Fish and 
Wildlife Research Unit, Stillwater, OK (USA); National Wetlands 
Research Center, Slidell, LA (USA). Dec 1989. 12p. Sponsored by 
U.S. Department of Defense; U.S. Department of the Interior. (TR- 
EL-82-4/82(11.115)). Available from OSTI; US Fish and Wildlife 
Service, NASA-Slidell Computer Complex, 1010 Gause Bivd., 
Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, distribution, life history, habitats, and environmental 
requirements of coastal species of fishes and aquatic invertebrates. 
They are designed to assist in environmental impact assessment. 
The reef-building tube worm is an ecologically and geologically sig- 
nificant invertebrate inhabiting the coastal zone of southeastern 
Florida. The reefs constructed by the worms retain beach sedi- 
ments, protect shorelines from storm damage, and are the basis 
for an elaborate marine community of fishes and invertebrates. The 
reefs provide substrate, shelter, and food in the relatively inhos- 
pitable surf zone. Reef-building tube worms require stable 





settlement substrates within sandy beam habitats and intense tur- 
bulence to maintain suspension of sand grains and other particles 
for tube building. 37 refs., 2 figs. 


39753 (BR-82(11.116)) Species profiles: Lite histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Northwest): Sockeye salmon. Pauley, G.B. 
(Washington Univ., Seattle, WA (USA). Cooperative Fishery Re- 
search Unit); Risher, R.; Thomas, G.L. Washington Univ., Seattle, 
WA (USA). Cooperative Fishery Research Unit; National Wetlands 
Research Center, Slidell, LA (USA). Dec 1989. 22p. Sponsored by 
U.S. Department of Defense; U.S. Department of the Interior. (TR- 
EL—82-4/82(11.116)). Available from OSTI; US Fish and Wildlife 
Service, NASA-Slidell Computer Complex, 1010 Gause Bivd., 
Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, range, life history, and environmental requirements of 
coastal aquatic species. They are designed to assist in environ- 
mental impact assessment. Sockeye salmon always spawn in a 
lake associated with a river or in the outlet river. The young fish 
use the lakes for rearing. The brilliant red flesh is highly prized by 
commercial and sport fishermen. Washington State and the 
Columbia River are the southern limit of reproducing populations of 
sockeye salmon. Sockeye salmon are primarily plankton feeders. 
They appear to thrive best at temperatures of 10—-15°C. Ocean dis- 
tribution does not appear to be limited by salinity. Adults require 
gravel with adequate water circulation for successful spawning and 
egg hatching. 100 refs., 6 figs., 3 tabs. 


39754 (BR-82(11.117)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Southwest): Brown rock crab, red rock crab, 
and yellow crab. Carroll, J.C. (TENERA Environmental, Berkeley, 
CA (USA)); Winn, R.N. TENERA Environmental, Berkeley, CA 
(USA); South Carolina Wildlife and Marine Resources Dept., 
Charleston, SC (USA); National Wetlands Research Center, Slidell, 
LA (USA). Dec 1989. 16p. Sponsored by U.S. Department of De- 
fense; U.S. Department of the Interior. (TR-EL—82-4/82(11.117)). 
Available from OSTI; US Fish and Wildlife Service, NASA-Slidell 
Computer Complex, 1010 Gause Bivd., Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, distribution, life history, habitats, and environmental 
requirements of coastal species of fishes and aquatic invertebrates. 
They are designed to assist in environmental impact assessment. 
“Rock crab” is the common name designating three similar species 
of edible crabs: brown rock crab (Cancer antennarius), red rock 
crab (C. productus), and yellow crab (C. anthonyi). The three 
species co-occur in shallow coastal waters throughout the Pacific 
Southwest region. The yellow crab is most common in southern 
California on sand substrate, and the red rock crab in northernmost 
areas on rock or gravel substrates; the brown rock crab occurs on 
rock or sand substrates in all areas. Rock crabs are sought com- 
mercially to fill an increasing market demand for whole crabs that 
approached 2 million pounds annually in 1986. Most of the catch 
comes from the region of Morro Bay south to Los Angeles, includ- 
ing the Channel Islands. Egg-bearing females are commonly found 
during winter, although they may occur throughout the year.Rock 
crabs go through five zoeal stages and one megalopal stage during 
a larval period that generally requires 90-120 days. Metamorphosis 
and settlement of the first crab stage is on either sand or rock, and 
crabs may reach maturity within 1-2 years. All three species are 
predators on a variety of shelled mollusks, but are also considered 
scavengers. They are a major food for many commercially and 
recreationally important fishes, as well as for the threatened south- 
ern sea otter, Enhydra lutris. 63 refs., 6 figs., 1 tab. 


39755 (BR-82(11.119)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Northwest): Lingcod. Shaw, W.N. (Humboldt 
State Univ., Trinidad, CA (USA). Fred Telonicher Marine Lab.); 
Hassler, T.J. Humboldt State Univ., Trinidad, CA (USA). Fred 
Telonicher Marine Lab.; Humboldt State Univ., Arcata, CA (USA). 
California Cooperative Fishery Research Unit; National Wetlands 
Research Center, Slidell, LA (USA). Dec 1989. 10p. Sponsored by 
U.S. Department of Defense; U.S. Department of the Interior. (TR- 
EL-—82-4/82(11.119)). Available from OSTI; US Fish and Wildlife 
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Service, NASA-Slidell Computer Complex, 1010 Gause Bivd., 
Slidell, LA 70458. 

Species Profiles are literature summaries of the taxonomy, mor- 
phology, distribution, life history, and environmental requirements 
of coastal aquatic species. They are prepared to assist in environ- 
mental impact assessments. Lingcod, especially during the 
spawning season, could suffer from oil spills. The lingcod, 
Ophiodon elongatus, spawns during winter in rocky areas where 
currents are strong. Lingcod spawn over rocky substrates and the 
eggs are benthic. Fecundity increases with body weight, e.g., one 
lingcod weighing 4.5 kg had about 60,000 eggs and one weighing 
14.5 kg had about 518,000 eggs. Larvae are extremely active: at 
first, they feed on small copepods and copepod eggs; later they 
shift to larger invertebrates and fish larvae. Juvenile lingcod feed 
on crustaceans and small fish whereas adult lingcod apparently are 
generalist carnivores (feeding principally on fish). Females become 
larger and live longer than males. Lingcod contribute to large sport 
and commercial fisheries. Commercial fisherman use trolling gear, 
handling jigs, set nets, and set lines, and otter trawls. Sport fisher- 
men use spears or hook and line. Mariculture of lingcod is unlikely 
in the near future, since no one has succeeded on rearing them 
from egg to market size. 40 refs., 5 figs., 1 tab. 


39756 (BR-82(11.120)) Species profiles: Life histories and 
environmental requirements of coastal fish and invertebrates 
(Pacific Northwest): Pacific geoduck clam. Goodwin, C.L. 
(Washington Dept. of Fisheries, Brinnon, WA (USA). Point Whitney 
Shellfish Lab.); Pease, B. Army Engineer Waterways Experiment 
Station, Vicksburg, MS (USA); Fish and Wildlife Service, Washing- 
ton, DC (USA); Washington Dept. of Fisheries, Brinnon, WA (USA). 
Point Whitney Shellfish Lab.; National Wetlands Research Center, 
Slidell, LA (USA). Dec 1989. 14p. Sponsored by U.S. Department 
of Defense; U.S. Department of the Interior. (TR-EL-82- 
4/82(11.120)). Available from OSTI; US Fish and Wildlife Service, 
NASA-Slidell Computer Complex, 1010 Gause Blvd., Slidell, LA 
70458. 

This species profile is one of a series on coastal aquatic 
organisms, principally fish, of sport, commercial, or ecological im- 
portance. The profiles are designed to provide coastal managers, 
engineers, and biologists with a brief comprehensive sketch of the 
biological characteristics and environmental requirements of the 
species and to describe how populations of the species may be 
expected to react to environmental changes caused by coastal de- 
velopment. Each profile has sections on taxonomy, life history, 
ecological role, environmental requirements, and economic impor- 
tance, if applicable. This profile discusses the Pacific geoduck 
clam. 29 refs., 2 figs., 2 tabs. 


39757 (BR-82(11.121)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Southwest): Dungeness crab. Pauley, G.B. 
(Washington Univ., Seattle, WA (USA)); Armstrong, D.A.; Van 
Citter, R.; Thomas, G.L. Washington Univ., Seattle, WA (USA); Na- 
tional Wetlands Research Center, Slidell, LA (USA). Dec 1989. 
20p. Sponsored by U.S. Department of the Interior. (TR-EL—82- 
4/82(11.121)). Available from OSTI; U.S. Fish and Wildlife Service, 
NASA Slidell Computer Complex, 1010 Gause Boulevard, Slidell, 
LA 70458. 

Species profiles are literature summaries of the taxonomy, life 
history, and environmental requirements of coastal aquatic species. 
They are designed to assist in environmental impact assessments. 
The Dungeness crab (Cancer magister) is found in California estu- 
aries and off the coast of California. It is a shellfish highly prized 
and sought after by both commercial and sport fishermen. Com- 
mercial landings in California have fluctuated widely, almost 
cyclically, over the past 30 years. In the California sport fishery, a 
minimum size of 6.25 inches carapace width has been established. 
Dungeness crab have a life cycle that involves several metamor- 
phic stages: zoea, megalops, postlarval crab, and adult crab. 
Normal temperatures for Dungeness crabs are 3 to 19°C. Opti- 
mum salinity for egg hatching is about 15 ppT, but the survival rate 
of larvae is highest at salinities of 25 to 30 ppT. 92 refs., 8 figs. 


39758 (BR-82(11.122)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Mid-Atlantic Bight): Atlantic and  shortnosed 
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sturgeons. Gilbert, C.R. (Florida Museum of Natural History, 
Gainesville, FL (USA)). Florida Museum of Natural History, 
Gainesville, FL (USA); National Wetlands Research Center, Slidell, 
LA (USA). Dec 1989. 28p. Sponsored by U.S. Department of De- 
fense; U.S. Department of the Interior. (TR-EL—82-4/82(11.122)). 
Available from OSTI; US Fish and Wildlife Service, NASA-Slidell 
Computer Complex, 1010 Gause Bivd., Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, range, life history, and environmental requirements of 
coastal species. The Atlantic and shortnose sturgeons (especially 
the former) were commercially important fishes between 1880 and 
1900, but stocks have since decreased markedly and the short- 
nose sturgeon is now classified as federally endangered. Although 
the two species are anadromous, the shortnose sturgeon tends to 
spawn farther upstream, and spawning in both species usually oc- 
curs over a clean, hard substrate washed by a moderate to strong 
current. The shortnose sturgeon usually spawn earlier at the same 
latitude, with spawning of this species in the St. John River, New 
Brunswick, being completed by mid-May, as opposed to late June 
or even July for the Atlantic sturgeon. During non-spawning peri- 
ods, the shortnose is largely confined to estuaries and apparently 
does not undergo the extensive coastal migrations that are charac- 
teristic of the Atlantic sturgeon. Atlantic sturgeon mature more 
slowly than shortnose sturgeon at comparable latitudes, with male 
and female Atlantic sturgeon from the Hudson River, New York, re- 
quiring at least 11 and 18 years, respectively, to reach maturity, 
compared with less than half that time for the shortnose sturgeon. 
Spawning in both sexes may occur thereafter only once every sev- 
eral years. Both species are usually indiscriminate feeders and 
feed by sucking materials off the bottom with their protrusible 
mouths. Feeding apparently occurs mostly at night in the shortnose 
sturgeon. 71 refs., 14 figs,, 1 tab. 


39759 (BR-82(11.123)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Northwest): Dover and rock soles. Horton, H.F. 
(Oregon State Univ., Corvallis, OR (USA). Dept. of Fisheries and 
Wildlife). Army Engineer Waterways Experiment Station, Vicksburg, 
MS (USA). Coastal Ecology Group; Fish and Wildlife Service, 
Washington, DC (USA); Oregon State Univ., Corvallis, OR (USA). 
Dept. of Fisheries and Wildlife. Dec 1989. 25p. Sponsored by U.S. 
Department of the Interior. (TR-EL-82-4/82(11.123)). Available 
from OSTI; US Fish and Wildlife Service, NASA Slidell Computer 
Complex, 1010 Gause Boulevard, Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, range, life history, and environmental requirements of 
coastal species. Dover sole are found in deep waters and prefer 
silt to muddy-sand bottoms; rock sole occur in shallow waters on 
soft to firm bottoms. Dover sole mature at about 5 to 7 years and 
spawn buoyant eggs from November to April; rock sole mature at 3 
to 5 years and spawn demersal and adhesive eggs during winter 
and spring. Dover sole begin benthic life at age 1 and rock sole at 
20 mm SL. Dover and rock soles migrate to shallower waters for 
the summer and to deeper waters for the winter; neither exhibits 
significant north-south movements. Dover sole live to 46 years and 
rock sole to 25 years; broken and burned otoliths are used to age 
both fish. Dover and rock soles feed on benthic infaunai and epifau- 
nal invertebrates. Throughout a wide geographic area both species 
are affected by skin tumors. These soles are harvested commer- 
cially with trawls; northern California and Oregon are the main 
areas for Dover sole, while the eastern Bering Sea and Aleutian Is- 
lands are most important to rock sole. 82 refs., 11 figs., 3 tabs. 


39760 (BR-82(11.124)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Northwest): Olympia oyster. Couch, D. 
(Humboldt State Univ., Arcata, CA (USA). Coll. of Natural Re- 
sources); Hassler, T.J. Humboldt State Univ., Arcata, CA (USA). 
Coll. of Natural Resources; Humboldt State Univ., Arcata, CA 
(USA). California Cooperative Fishery Research Unit; National 
Wetlands Research Center, Slidell, LA (USA). Dec 1989. 8p. Spon- 
sored by U.S. Department of Defense; U.S. Department of the 
Interior. Available from OSTI; US Fish and Wildlife Service, NASA- 
Slidell Computer Complex, 1010 Gause Bivd., Slidell, LA 70458. 
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Species profiles are literature summaries of the taxonomy, mor- 
phology, range, life history, and environmental requirements of 
coastal aquatic species. They are designed to assist in environ- 
mental impact assessments. Olympia oysters initially spawn as 
males then alternate their functional genders. Spawning begins at 
13-16 °C and occurs from spring to fall. After a short planktonic 
stage, larvae attach to the substrate. Olympia oysters thrive at 
salinities of 25 ppt or above; they are killed by freezing tempera- 
tures. Olympia oysters once supported large sustenance and 
commercial fisheries. Olympia oysters have not returned to pre- 
exploitation population levels which declined because of pollution 
and loss of habitat. 32 refs., 2 figs. 


39761 (BR-82(11.125)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Southwest): Crangonid shrimp. Siegfried, C.A. 
(New York State Museum and Science Service, Albany, NY 
(USA)). Army Engineer Waterways Experiment Station, Vicksburg, 
MS (USA). Coastal Ecology Group; Fish and Wildlife Service, 
Washington, DC (USA); New York State Museum and Science Ser- 
vice, Albany, NY (USA). Dec 1989. 24p. Sponsored by U.S. 
Department of the Interior. (TR-EL—82-4/82(11.125)). Available 
from OSTI; US Fish and Wildlife Service, NASA Slidell Computer 
Complex, 1010 Gause Boulevard, Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, range, life history, and environmental requirements of 
coastal aquatic species. They are prepared to assist in environmen- 
tal impact assessments. Crangonid shrimp once were important in 
an export fishery but are now the basis of a bait fishery in San 
Francisco Bay. The shrimp are important components of the estu- 
arine system, serving as an important food of almost all sport and 
commercial fishes of west coast estuaries. Spawning occurs in wa- 
ters of >15 ppT salinity. Ovigerous females are found year-round; 
abundance peaks in spring and summer in embayments and in 
winter offshore. Eggs hatch directly into planktonic zoea which re- 
quire 30-40 days to develop into postlarvae. Larvae prefer surface 
waters, while postlarvae prefer bottom waters. Larvae are exposed 
to predominantly seaward currents and postlarvae to landward 
moving bottom currents. Juvenile crangonids are generally found in 
brackish to nearly fresh water but move to more saline waters as 
they mature. Crangonids are opportunistic predators of epibenthic 
and benthic forms. Annual abundance of crangonids in San Fran- 
cisco Bay has been linked to the volume of freshwater flow to the 
estuary. Maintaining adequate freshwater flows to the estuary to 
ensure successful recruitment is vital to maintaining populations of 
this important component of the estuarine system. 56 refs., 4 figs. 


39762 (BR-82(11.126)) Species profiles: Life histories and 
environmental requirements of coastal fishes and inverte- 
brates (Pacific Northwest): Pacific herring. Lassuy, D.R. 
(Oregon State Univ., Corvallis, OR (USA). Oregon Cooperative 
Fisheries Research Unit). Army Engineer Waterways Experiment 
Station, Vicksburg, MS (USA); Fish and Wildlife Service, Washing- 
ton, DC (USA); Oregon State Univ., Corvallis, OR (USA). Oregon 
Cooperative Fisheries Research Unit. Dec 1989. 18p. Sponsored 
by U.S. Department of Defense; U.S. Department of the Interior. 
(TR-EL-82-4/82(11.126)). Available from OSTI; US Fish and 
Wildlife Service, NASA-Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458. 

Species profiles are literature summaries of the taxonomy, mor- 
phology, distribution, life history, ecological role, and environmental 
requirements of coastal aquatic species. They are prepared to as- 
sist coastal managers, engineers, and biologists in the gathering of 
information pertinent to coastal development activities. The Pacific 
herring has a long history of exploitation for human consumption, 
animal feed, and trade. It also provides food for a wide variety of 
pelagic, intertidal, and avian predators. The herring roe fishery has 
dominated catches since Japan opened its market to imports in the 
early 1970's. Pacific herring spawn in quiescent, nearshore areas, 
primarily on marine vegetation. Spawning peaks in the Pacific 
Northwest region during February and March. Larvae remain 
inshore, transform into juveniles after 2-3 months, then move off- 
shore in the fall. Adults move inshore on their spawning migration 
in late fall and early winter. Optimum physiological performance 
during the early life history is achieved at about 12-17 ppT salinity 





at temperatures near 6.5-8.3°C. It is important to avoid siltation at 
or near the spawning grounds in order to prevent disruption of 
spawning behavior or smothering of eggs. 65 refs., 3 figs., 3 tabs. 


39763 (CONF-8603101—) Freshwater wetlands and wildlife. 
DOE Symposium Series 61. Sharitz, R.R.; Gibbons, J.W. (eds.). 
Savannah River Ecology Lab., Aiken, SC (USA). 1989. 1240p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO9- 
76SR00819. From Freshwater wetlands and wildlife symposium; 
Charleston, SC (USA); 24-27 Mar 1986. Order Number 
DE90005384. Available from NTIS, PC A99/MF A01 - OSTI; GPO 
Dep. 

This volume is a product of the Freshwater Wetlands and 
Wildlife symposium held in Charleston, South Carolina, on March 
24-27, 1986 and contains 94 papers. The stimulus for the sympo- 
sium came from our interest in augmenting the findings of the 
long-term research programs on freshwater wetlands and wildlife 
that have been carried out on the US Department of Energy’s Sa- 
vannah River Site in South Carolina. The symposium provided a 
forum on an international scale for the exchange of data about 
freshwater ecosystems: their functions, uses, and their future. The 
papers in this volume address issues related to natural, man- 
managed, and degraded ecosystems. The volume is divided into 
two sections. The first section deals with the functions and values 
of wetlands, including their use as habitat for plants and animals, 
their role in trophic dynamics, and their basic processes. The sec- 
ond section treats the subject of their status and management, 
including techniques for assessing their value, laws for protecting 
them, and plans for properly managing them. Individual papers will 
be indexed and entered separately on the energy data base. 


39764 (DOE/NV/10384-34) NTS [Nevada Test Site] Mesa 
recharge study FY 1989: Letter report. Lyles, B.F.; Mihevc, T.M. 
Nevada Univ., Reno, NV (USA). Water Resources Center. Mar 
1990. 101p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO8-85NV10384. Order Number DE90013273. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Pahute Mesa is a large geomorphic feature that is located in Ar- 
eas 19 and 20 of the Nevada Test Site (NTS) and a portion of the 
Nellis Air Force Range. The identification of radionuclide migration 
at the U20n site has resulted in an increased interest in the hydrol- 
ogy of Pahute Mesa. An important aspect of groundwater studies 
is to estimate groundwater recharge from precipitation. Although 
some meteorological data have been collected on Pahute Mesa, 
they are not sufficient for making these recharge estimates. The el- 
evation of Pahute Mesa that lies within the boundaries of the NTS 
ranges from under 6,000 feet to over 7,000 feet. Accompanying 
these elevation changes is a variety of plant communities. Vegeta- 
tion in areas of low elevation is dominated by sagebrush and 
pinyorvjuniper at the higher elevation. Communities of Gambel oak 
are interspersed with pinyon/juniper. Varying plant communities on 
Pahute Mesa are indicative of the nonuniformity of precipitation and 
soil types. To understand the mechanisms that lead to recharge, it 
is necessary to know the spatial as well as temporal variation in 
precipitation. At the same time, the conditions in the soil need to 
be monitored to determine if the precipitation is, in fact, infiltrating 
to the critical depth needed to attain groundwater recharge. These 
areas of study are covered in this report. 8 figs., 4 tabs. 


39765 (OE-CE03084) Evaluation of municipal sewer use 
control options. Phase 1. Control practices in Europe, USA, 
Canada and Japan. Ontario Ministry of the Environment, Toronto, 
ON (Canada). Dec 1987. vp. (CE-03084). Available from Publica- 
tions Ontario, 880 Bay St, 5th Floor, Toronto, ON, CAN M7A 1N8. 
Prices: PRICES UPON REQUEST. 

The industrial waste discharges into municipal sewers in Ontario 
are reviewed, along with the legislative and regulatory framework 
available to control such discharges. The applicability to Ontario of 
contro] options used in other countries is also examined, in the 
context of the goal of virtual elimination of toxic contaminants ac- 
cording to the Ontario Municipal/Industrial Strategy for Abatement 
(MISA) program. This program currently focuses on direct dis- 
chargers in 8 industrial sectors including petroleum refining, electric 
power generation, chemicals, minerals, pulp and paper, and steel- 
making. Eight control options were identified for further study. Four 
of the options were identified from the USA, Germany, and France, 
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and four other hybrid options were identified from the data collected 
from these countries. The options involve either a categorical pre- 
treatment standard based on the best available technology, or an 
industrial effluent water quality standard. Depending on which op- 
tion is considered, the standard is based on technology that is 
either a direct cost to industry, or offers a fiscal incentive to reduce 
pollution; in addition, the regulations would be set and enforced by 
a senior level of government, or else would be set by the senior 
level and enforced by a junior level. 22 refs., 34 tabs. 

39766 (PB-90-196643/XAB) Marine Complex Effluent Toxic- 
ity Program: Test sensitivity, repeatability and relevance to 
receiving water toxicity. Schimmel, S.C.; Morrison, G.E.; Heber, 
M.A. Environmental Protection Agency, Narragansett, RI (USA). 
Environmental Research Lab. ©1989. 10p. (EPA-600/J-89/263). 
Available from NTIS, PC AO2/MF A01. 

Pub. in Environmental Toxicology and Chemistry, Vol. 8, 739- 
746(1989). 

In March 1984, the U.S. Environmental Protection Agency (EPA) 
issued a significant change in procedures regulating toxic materials 
in effluents through the National Pollutant Discharge Elimination 
System (NPDES). Concurrent with this toxicity-based effluent con- 
trol policy, the EPA established the marine/estuarine component of 
the Complex Effluent Toxicity Testing Program (CETTP). The 
CETTP was established to provide reliable, sensitive and environ- 
mentally meaningful test protocols that could be used to detect 
toxic industrial and municipal effluents within the NPDES. Five toxi- 
city test methods have been developed and validated for the 
program since 1984 using a marine plant (Champia parvula), two 
invertebrate species (Arbacia punctulata and Mysidopsis bahia) 
and two fish species (Cyprinodon variegatus and Menidia beryl- 
lina). The laboratory precision test results for the methods were 
acceptable; coefficients of variation for all methods were less than 
54%, averaging 34%. Numerous field tests were conducted using 
these methods and the results indicate that tests on receiving wa- 
ters (in which effluent concentrations could be estimated through 
controlled dye studies) accurately reflect the toxicity of the effluents 
measured directly. Receiving water impacts, when observed, were 
generally near-field in nature. 


39767 (PB-90-198847/XAB) Urban Bay Action Program ap- 
proach: A focused toxics control strategy. Pastorok, R.A.; 
Jacobson, M.A.; Booth, P.N.; Jacobs, L.A. PTI Environmental Ser- 
vices, Bellevue, WA (USA). Jan 1990. 65p. Available from NTIS, 
PC A04/MF A01. 

The report provides an overview of a strategy for controlling 
sources of toxic contamination and associated biological effects in 
estuarine environments. Known as the urban bay approach, this 
toxics control strategy has been applied in bays throughout Puget 
Sound. The report is intended to serve as a guide to the urban bay 
approach for managers of environmental regulatory programs. The 
approach was developed and refined in the Puget Sound region, 
and is recommended for application in other estuaries. Specific 
recommendaticns are included throughout the report and examples 
from the Puget Sound region are used to illustrate the application 
of the approach. The objectives of the urban bay action program 
are to identify specific toxic areas of concern, identify historical and 


“ engoing sources of contamination, rank problem areas and sources 


in terms of priority for corrective action, and impiement corrective 
actions to reduce current contamination sources. An approach sim- 
ilar to the one ¢escribed here for controlling toxic contaminants can 
also be applied to reduce microbial contamination and eutrophica- 
tion. 


39768 (PB—90-198862/XAB) Elliott Bay Action Program: 
Evaluation of potential contaminant sources. Puget Sound Es- 
tuary Program. Final report and appendices. Schmoyer, B.; 
Luce, R.; Fagerness, V.; Kilpatrick-Howard, L. Tetra Tech, Inc., 
Bellevue, WA (USA). Sep 1988. 541p. Available from NTIS, PC 
A23/MF A03. 

The evaluation of potential contaminant sources in Elliott Bay 
and the lower Duwamish River, Seattle, has two major compo- 
nents: identification and ranking of CSO’s (Combined Sewers 
Overfiows) and storm drains based on concentrations of chemical 
contaminants measured in drain sediments; identification of 
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relationships between potential contaminant sources and the high- 
priority problem areas identified in the receiving environment. 
Available information on drainage basin areas, discharge locations, 
contaminant loading, flow rates, permitted facilities and historical 
problem sites was used to identify, evaluate and rank potential 
sources of contaminants. Potential sources can be divided into 
seven major categories: wastewater treatment plants, CSO's, in- 
dustrial discharges, groundwater, atmospheric deposition, surface 
runoff and accidental spills. Problem chemicals in each drain were 
identified on either of the following criteria: levels exceeded highest 
Apparent Effects Threshold (AET) values for chemicals where AET 
values have been derived, or levels exceeded 90th percentile of all 
concentration values. Problem drains were ranked on the following 
criteria: number of problem chemicals in a drain; magnitude of Ele- 
vation Above Reference (EAR) sediment chemistry; contaminant 
loading index for each drain. Sediment samples were collected 
from 7 CSO's, 20 storm drains and 15 CSO/storm drains. 


39769 (PB—90-198870/XAB) Elliott Bay Action Program: 
Guidance for devalopment of monitoring programs to evaluate 
the success of source control within drainage basins. Puget 
Sound Program. Final . Day, B.; Jacoby, J.; Tre- 
vathan, S. Tetra Tech, Inc., Bellevue, WA (USA). Sep 1988. 77p. 
Available from NTIS, PC A05/MF A01. 

The report describes development of a monitoring program in 
Seattle to evaluate the effectiveness of source controls in reducing 
toxic contamination in drains and in the receiving environment. The 
maximum annual budget for the program is approximately $50,000. 
Different approaches are proposed to provide agencies the flexibil- 
ity to accommodate different goals and resources. Assumptions 
include: type and degree of source control is known; sediment is 
the optimum sampling medium; analysis of drain sediment samples 
have higher priority than receiving environment samples; chemical 
analysis has higher priority than biological analysis; sediment toxic- 
ity is a more useful indicator of contamination than is altered 
benthic community structure. An important step in the program de- 
sign is to review the historical data to determine whether other 
sources or other chemicals within the monitored drain system could 
confound interpretation of the monitoring data. The major consider- 
ations in design are generation of baseline data, sampling season, 
sampling station locations and sampling frequency. After baseline 
data collection recommended sampling frequency is every 2-3 
years. 


39770 (PB-90-198888/XAB) Elliott Bay Action Program: 
The relationship between source control and recovery of con- 
taminated sediments in two problem areas. Puget Sound 
Estuary Program. Final report. Kilpatrick-Howard, L.; Jacoby, J.; 
Brownlie, W. Tetra Tech, Inc., Bellevue, WA (USA). Jun 1988. 
109p. Available from NTIS, PC AO6/MF A01. 

Results are presented from a study to evaluate the relationship 
between source control and mitigation of sediment contamination in 
two high-priority problem areas in Elliott Bay, Seattle. The time 
necessary for sediment concentrations to be reduced to target 
cleanup levels after complete source elimination is estimated for 
each problem area through application of the Sediment Contamina- 
tion Assessment Model (SEDCAM), using a mass-balance 
equation, developed for Commencement Bay. The important vari- 
ables include: concentration of problem chemicals in recently 
deposited material and surface sediments; sedimentation rates, 
mixed layer depth and the rate at which problem chemicals are lost 
due to biodegradation and diffusion across the sediment-water 
interface. In addition, the model predicts the fraction of source con- 
trol required to maintain sediment concentrations at the target 
cleanup levels for each problem area. 


39771 (PB-90-198896/XAB) Elliott Bay Action Program: 
Storm drain monitoring approach. Puget Sound Estuary Pro- 
gram. Final report. Schmoyer, B.; Jacoby, J.; Virgin, J. Tetra 
Tech, Inc., Bellevue, WA (USA). Jun 1988. 158p. Available from 
NTIS, PC AO8/MF A0O1. 

Stormwater runoff in storm drains is difficult to monitor because 
of its intermittent and highly variable nature. An alternative to 
discharge sampling, for screening for contamination, is in-line sedi- 
ment sampling from low energy sections (manholes and 
shallow-sloped lines) of the drainage system. The Puget Sound 
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Urban Bay Action Program for Elliott Bay has developed a four- 
phased monitoring approach for tracing contaminants and 
identifying sources of toxic contaminants in storm drain systems: 
compilation of available information to define the storm drain sys- 
tem, drainage basin characteristics and conditions in the receiving 
environment; collection of in-line sediment samples near the 
mouths of storm drains to identify contaminated drainage systems; 
selection of problem drains for further intensive inspection and con- 
ducting sampling activities to trace contaminants and identify the 
ultimate sources of contamination; confirmation of contaminant 
contributions from individual sources and identification of sources 
by collecting water samples from side drain connections that dis- 
charge into the storm drain. The results from one phase determine 
the necessary actions in each successive phase. 


39772 (PB-90-204348/XAB) Superfund Record of Decision 
(EPA Region 9): Beckman Instruments Site, Porterville, CA 
(First remedial action), September 1989. Final report. Environ- 
mental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 26 Sep 1989. 60p. 
(EPA/ROD/R-09-89/041). Available from NTIS, PC A04/MF A01. 

The Beckman Instruments (Porterville) site, which includes the 
Beckman plant and surrounding study area, is in the city of Porter- 
ville, California. The 12-acre Beckman plant has manufactured 
electronic instrument assemblies and circuit boards since 1967° 
Wastewater from industrial processes including electroplating and 
degreasing, contains spent halogenated solvents, inorganic and 
acid solutions, salts, metal-laden solutions, and plating bath 
sludges. From 1974 to 1983, wastewater was discharged to an on 
site solar evaporation pond; however, since 1983, wastewater has 
been treated onsite. Ground water in the vicinity of the pond was 
used for domestic and agricultural purposes until 1983 when 
ground water was found to be contaminated. Beckman subse- 
quently closed the pond, provided alternate water supplies to 
approximately 300 residents in the area, and began ground water 
pumping and treatment using air stripping in 1985. Additionally, soil 
beneath the former pond as well as near a former pesticide opera- 
tion area are known to be contaminated with elevated levels of 
lead. The primary contaminants of concern affecting the soil and 
ground water are volatile organic compounds _ including 
trichloroethylene, and metals including lead. 


39773 (PB-90-204710/XAB) Direct/Delayed Response 
Project: Quality-assurance report for physical and chemical 
analyses of soils from the mid-Appalachian region of the 
United States. Byers, G.E.; Van Remortel, R.D.; Miah, MJ.; 
Teberg, J.E.; Papp, M.L. Lockheed Engineering and Sciences Co., 
Inc., Las Vegas, NV (USA). Apr 1990. 363p. Available from NTIS, 
PC A16/MF AO2. 

The Direct/Delayed Response Project was designed to address 
the concern over potential acidification of surface waters by atmo- 
spheric sulfur deposition in the United States. The purpose of 
these synoptic soil physical and chemical surveys was to charac- 
terize watersheds in regions of the United States believed to be 
susceptible to the effects of acidic deposition. The document de- 
scribes the implementation of a quality assurance program and the 
verification of the analytical data base for the Mid-Appalachian Soil 
Survey. It is directed primarily towards the users of the data base 
who will be analyzing the data and making various assessments 
and conclusions relating to the effects of acidic deposition on wa- 
tersheds of the region. 


39774 (PB—90-207317/XAB) Air/Supertund National Techn- 
cal Guidance Study Series. Comparisons of air-stripper 
simulations and field-performance data. Final report. Saunders, 
G.L. PEI Associates, Inc , Cincinnati, OH (USA). Feb 1990. 112p. 
Available from NTIS, PC AO6/MF A01. 

See also PB-90-182544. 

One of the more common problems noted at Superfund sites is 
the contamination of ground water by volatile organic compounds 
(VOCs). One remedial alternative that is used to reduce or remove 
the VOC contamination from water is air stripping in a tower that 
uses either packing media or trays. The ability to strip a compound 
from the water depends on several factors, including the air/water 
ratio, the packing or tray type, and the Henry's Law value for the 
compounds of interest. The objective is to remove the VOCs from 





the water. When being considered for remediation purposes, the 
air stripper design should ve evaluated for removal efficiency and 
cost of operation. The purpose of the project was to collect avail- 
able design and operating data on operating air strippers and to 
input the design and operating parameters into the ASPEN simula- 
tor through a user interface program. The results from the ASPEN 
simulator were compared to the operating data gathered for the 
sites to determine the relative accuracy of the ASPEN model re- 
sults when compared with the actual performance data. 


39775 (PB—90-867144/XAB) Lake and river bottom sam- 
pling. January 1977-April 1990 (A Bibliography from the 
Selected Water Resources Abstracts data base). Report for 
January 1977-April 1990. National Technical Information Service, 
Springfield, VA (USA). May 1990. 155p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB—86-872116. 

This bibliography contains citations concerning techniques and 
results related to the collection of samples from the bottom of 
ponds, lakes, and rivers. Techniques include sampling devices, 
platforms for mounting or operating the sampling devices, and ana- 
lytical techniques for the collected samples. Results include findings 
of organic, chemical, and metallic material in the bottom sediments, 
with, in many cases, statements on resulting water quality or envi- 
ronmental aspects and causes. In some cases, the investigations 
cover porosity of bottom soils, and ground water beneath the lake 
or river. Many of the samples include benthic fauna to assess the 
condition of the water. (This updated bibliography contains 260 ci- 
tations, 63 of which are new entries to the previous edition.) 


39776 (PB-90-867607/XAB) Plutonium contamination in the 
environment. January 1970-July 1989 (A Bibliography from 
Pollution Abstracts). Report for January 1970-July 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). May 
1990. 89p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the ecological im- 
pact of plutonium contamination in the environment. Topics include 
plutonium contamination in freshwater and marine sediments, plu- 
tonium bioaccumulation, plutonium transport in the food chain, 
plutonium accumulation in the soil, methods of analysis, plutonium 
removal from contaminated soils, and plutonium contamination 
from nuclear fallout and nuclear waste. Government regulations on 
containment and disposal of plutonium contaminated wastes are 
described. Government regulations regarding plutonium levels in 
consumer products and drinking water are discussed. (Contains 
202 citations fully indexed and including a title list.) 


39777 (PB—90-867615/XAB) Plutonium contamination in the 
environment. September 1977-November 1989 (A Bibliography 
from the Selected Water Resources Abstracts data base). Re- 
port for September 1977-November 1989. National Technical 
Information Service, Springfield, VA (USA). May 1990. 57p. Avail- 
able from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the ecological im- 
pact of plutonium contamination in the environment. Topics include 
plutonium contamination in freshwater and marine sediments, plu- 
tonium bioaccumulation, plutonium transport in the food chain, 
plutonium contamination bioindicators, methods of analysis, 
plutonium genotoxicity, plutonium contamination in soil and ground- 
water, and plutonium contamination from nuclear fallout and 
nuclear facilities. Plutonium distribution changes due to stratifica- 
tion in oxic and anoxic environments are described. (Contains 83 
citations fully indexed and including a title list.) 


39778 (PB—90-867631/XAB) Plutonium contamination in the 
environment. May 1978-April 1987 (A Bibilography from the 
Life Sciences Collection data base). Report for May 1978-April 
1987. National Technical Information Service, Springfield, VA 
(USA). May 1990. 55p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the ecological im- 
pact of plutonium contamination in the environment. Topics include 
plutonium contamination in freshwater and marine sediments, plu- 
tonium bioaccumulation, plutonium transport in the food chain, 
plutonium accumulation in the soil, methods of analysis, plutonium 
removal from contaminated soils, plutonium contamination from nu- 
clear fallout and nuclear facilities, and the presence of plutonium in 
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seaspray and in the atmosphere. Plutonium biokinetics in humans, 
and fetal effects from plutonium contamination are also described. 
(Contains 93 citations fully indexed and including a title list.) 


39779 (PNL-6328) Estimation of ground-water travel time 
at the Hanford Site: Description, past work, and future needs. 
Freshley, M.D.; Graham, M.J. Pacific Northwest Lab., Richland, WA 
(USA). Jan 1988. 57p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO6-76RL01830. Order Number DE90013208. 
Available from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The time for a contaminant to travel from a source to the bio- 
sphere is only one component of evaluating the consequences of 
ground-water contamination in the unconfined aquifer at the 
Hanford Site. The three components necessary for evaluating con- 
sequences of contamination are the location of contaminant outflow 
to the biosphere, the time of contaminant arrival at the outflow 
location, and the quantity of contaminants reaching the outflow lo- 
cation. This report focuses on one component, the contaminant 
arrival time or travel time, because variations in estimates of this 
parameter at the Hanford Site have generated considerable inter- 
est. 58 refs., 21 figs., 8 tabs. 


39780 (PNL-7297) Hanford waste-form release and 
sediment interaction: A status report with rationale and rec- 
ommendations for additional studies. Serne, RJ. (Pacific 
Northwest Lab., Richland, WA (USA)); Wood, M.I. Pacific North- 
west Lab., Richland, WA (USA). May 1990. 214p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO6-76RL01830. Order 
Number DE90013546. Available from NTIS, PC A10/MF A01; 
OSTI; INIS; GPO Dep. 

This report documents the currently available geochemical data 
base for release and retardation for actual Hanford Site materials 
(wastes and/or sediments). The report also recommends specific 
laboratory tests and presents the rationale for the recommenda- 
tions. The purpose of this document is threefold: to summarize 
currently available information, to provide a strategy for generating 
additional data, and to provide recommendations on specific data 
collection methods and tests matrices. This report outlines a data 
collection approach that relies on feedback from performance anal- 
yses to ascertain when adequate data have been collected. The 
data collection scheme emphasizes laboratory testing based on 
empiricism. 196 refs., 4 figs., 36 tabs. 


39781 (SAND—90-0468C) On-line assessment of mixing in 
an acid waste neutralization system. Brown, N.E.; Resnick, P.J.; 
Bickel, T.C. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-900828—-1: Summer national 
meeting of the American Institute of Chemical Engineers, San 
Diego, CA (USA), 19-22 Aug 1990). Order Number DE90013313. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The acid was neutralization system at Sandia National Laborato- 
ries treats process waste water from the Microelectronics 
Development Laboratory (MDL). The system consists of two 9,500 
liter stirred tank reactors in series with an approximate feed rate of 
3.17 L/s. The tanks are equipped with 320 W mixers with single 
impellers. pH sensors in each tank control acid and caustic deliv- 
ery pumps. Sporadic excursions outside the required range of pH 5 
to 11 were observed. Tracer experiments using methylene blue 
dye were performed during normal MDL operations to assess mix- 
ing in the individual reactors and the system. Tracers were injected 
as instantaneous pulses into the reactors and time dependent con- 
centrations were measured in the effluent. Dimensionless exit age 
distributions were obtained which were similar to distributions for 
continuous stirred tank reactors (CSTR). These age distributions 
were extended to predict fluoride concentrations. The data indicate 
a separate fluoride collection system will be required to meet local 
environmental safety and health (ES&H) regulations. Results from 
these tracer experiments have lead to cost effective design im- 
provements in our neutralization system. 4 refs., 8 figs., 1 tab. 


39782 (UCRL-21213) In situ detection of organic 
molecules: Optrodes for TCE [trichloroethylene] and CHCl. 
Angel, S.M.; Langry, K.C.; Ridley, M.N. Lawrence Livermore Na- 
tional Lab., CA (USA). May 1990. 60p. Sponsored by U.S. DOE 
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Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90012893. Available from NTIS, PC A04/MF A01 - OSTI. 

We have developed new absorption-based chemical indicators 
for detecting chloroform (CHCls) and trichloroethylene (TCE). 
These indicators were used to make very sensitive optical chemical 
sensors (optrodes) for each of these two contaminants. Concentra- 
tions below 10 ppb can be accurately measured using these 
sensors. Furthermore, they are selective and do not response to 
similar contaminants commonly found with TCE and CHCl, in con- 
taminated groundwater. In addition, the sensor response is linearly 
proportional to the chemical concentration. In this report, we 
describe the details of this optrode and the putative reaction se- 
quences of the indicator chemistries with CHCl, and TCE and 
present an analysis of the spectral data obtained from the reaction 
products. A key part of the development of this optrode was de- 
signing a simple readout device. The readout is a dual-channel 
fiber-optic fluorimeter modified to measure transmission or absorp- 
tion of light. The system is controlled by a lap-top microcomputer 
and is fully field portable. In addition to describing the final absorp- 
tion optrode, details of the chemical indicator reactions are 
presented for both absorption- (colorimetric) and fluorescence- 
based optrodes. Finally, we report on the syntheses of several 
compounds used to evaluate the indicator chemical reactions that 
led to the development of the absorption optrode. 23 refs., 26 figs., 
1 tab. 


39783 (UCRL-52000-90-4) Energy and Technology Review, 
April 1990. Burnham, A.K.; de Vore, L.; Gleason, K.; Kirvel, R.D.; 
Sanford, N.M.; Taft, S.O. (eds.). Lawrence Livermore National Lab., 
CA (USA). Apr 1990. 46p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90013543. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. . 
—_ and Technology is published by Lawrence Livermore Lab- 
oratories monthly to report on progress for the several programs 
currently being conducted. Specific articles are: Environmental 
Restoration; Upgrading of LLNL’s wastewater control program; and 
muon-catalyzed fusion. 22 refs., 27 figs., 1 tab. (FSD) 


39784 Water quality criteria for 2,4,6-trinitrotoluene. Ryon, 
M.G. (Oak Ridge National Laboratory, TN (USA)); Ross, R.H. Reg- 
ulatory Toxicology and Pharmacology (USA), 11(2): 104-113 (Apr 
1990). 

The occurrence of the munitions compound 2,4,6-trinitrotoluene 
(TNT) in groundwater and surface water surrounding U.S. Army 
ammunition plants may result in contamination of local drinking wa- 
ter supplies. TNT exerts its primary toxic effect in humans on the 
hematologic system and liver, but it is also known to cause 
gastrointestinal effects and cataracts. Health effects data were ana- 
lyzed for TNT and although no controlled human studies exist 
concerning the acute or chronic toxic effects of exposure to TNT, 
sufficient animal toxicity data are available to derive an ambient 
water quality criterion for the protection of human health. This pa- 
per summarizes the available literature on metabolism and toxicity 
of TNT in humans and animals. Based on noncarcinogenic mam- 
malian toxicity data, and following the methodologies of the U.S. 
Environmental Protection Agency, an ambient water quality crite- 
rion for the protection of human health of 135 micrograms/liter is 
proposed when consumption of both contaminated water and fish 
is anticipated. For drinking water alone, the proposed criterion is 
140 micrograms/liter. 36 references. 


39785 Comparison of water quality criteria and health advi- 
sories for 2,4,6-trinitrotoluene. Ross, R.H. (Oak Ridge National 
Laboratory, TN (USA)); Hartley, W.R. Regulatory Toxicology and 
Pharmacology (USA), 11(2): 114-117 (Apr 1990). 

The U.S. Environmental Protection Agency (USEPA) has 
recently recommended health advisories (HAs) for 2,4,6- 
trinitrotoluene (TNT). The purpose of this brief article is to present 
these values so that the reader can compare them with the water 
quality criteria that have been proposed in another article. In that 
article, a water quality criterion of 140 micrograms/liter for TNT in 
drinking water was proposed, and in the present article the 
methodology by which USEPA calculated a lifetime HA of 2 micro- 
grams/liter is presented. The reasons why the water quality 
criterion and the HA differ are discussed. 


226 ERA Vol. 15, No. 17 


39786 Comparison of water quality criterion and life- 
time health advisory for hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX). Etnier, E.L. (Oak Ridge National Laboratory, TN (USA)); 
Hartley, W.R. Regulatory Toxicology and Pharmacology (USA), 
11(2): 118-122 (Apr 1990). 

The U.S. Environmental Protection Agency (USEPA) has recently 
recommended a lifetime health advisory (HA) for hexahydro-1,3,5- 
trinitro-1 ,3,5-triazine (RDX). The purpose of this brief article is to 
present the basis for the calculation of the HA so that the reader 
can compare it with a water quality criterion (WQC) that has been 
proposed. In the earlier article, a water quality criterion of 105 mi- 
crograms/liter for RDX in drinking water was proposed, and in the 
present article the methodology by which USEPA calculated a life- 
time HA of 2 micrograms/liter is presented. The differences in the 
derivation of the WQC and the HA are discussed. 7 references. 
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39787 Chemical imaging using ion microscopy and digital 
image processing. Mantus, D.S. (Baker Laboratory of Chemistry, 
Cornell University, Ithaca, NY (USA)); Morrison, G.H. Jourmal of 
Vacuum Science and Technology, A (Vacuum, Surfaces and Films) 
(USA), 8(3): 2209-2212 (May 1990). 

The ability to quantitatively map the distribution of elements on 
the micrometer scale and smaller with high sensitivity and isotopic 
discrimination is unique to ion microscopy. This capability is a pow- 
erful tool for investigation of the solid state, where properties 
correlate not only with chemical composition but also with the 
degree of chemical heterogeneity. The use of digital image pro- 
cessing allows for the quantitative study of ion images, as well as 
the extraction of quantitative information from the image data. The 
use of image processing techniques to acquire, amend, and ana- 
lyze ion images is discussed. Methods for the identification and 
correction of contrast artifacts, and the application of ion mi- 
croscopy to problems in biology and medicine are presented. 


5501 Behavioral Biology 


Refer also to citation(s) 39752, 39753, 39754, 39755, 39756, 
39757, 39758, 39759, 39760, 39761, 39762, 39828 


5502 Biochemistry 
Refer also to citation(s) 38763, 39389 


39788 (CONF-9004221-1) Predicting structures of DNA 
and carcinogen-modified DNA by build-up techniques. 
Hingerty, B.E. (Oak Ridge National Lab., TN (USA)); Broyde, S.; 
Shapiro, R. Oak Ridge National Lab., TN (USA). [1990]. 8p. Spon- 
sored by U.S. DOE Energy Research; U.S. Department of Health 
and Human Services; National Science Foundation. DOE Contract 
AC05-840R21400 ;AC02-81ER60015. Grant CA-28038;Grant 
DMB-8416009. From 1. international conference on electrophore- 
sis, superconducting and the human genome; Tallahassee, FL 
(USA); 10-13 Apr 1990. Order Number DE90012931. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

We have not developed a build-up technique for polynucleotide 
structure prediction. The technique requires global scale searches 
of the conformation space of the deoxydinucleoside monophos- 
phate conformational building blocks, followed by combinatorial 
build-up of the building block energy minima, to generate larger 
single stranded structures. Finally, single strands are combined to 
yield duplexes. Energy minimization takes place at each stage of 
the building. These computations are carried out with the original 
program, DUPLEX. In addition, related building strategies have 
been employed to generate structures of carcinogen modified 
DNAs. We are currently further testing and developing the build-up 
technique in the hope that it will ultimately yield a reliable method 
for DNA sequence dependent 3D structure prediction that will 
prove to be a valuable tool in the exploration of the role of recur- 
rent genomic themes by the scientific community. 12 refs., 2 figs. 





39789 (DOE/ER/13355-T1) Identification and manipulation 
of Rhizobium phytohormone : Final report. Ditta, G.S. 
California Univ., San Diego, La Jolla, CA (USA). Dept. of Biology. 
27 Jun 1988. 2p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG03-85ER13355. Order Number DE90013228. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The goal of this project was to determine whether phytohormone 
production by the gram-negative bacterium Rhizobium meliloti is 
required for successful modulation and symbiosis with alfalfa. 
specifically, we undertook the study of indoleacetic acid (IAA; 
auxin) production by R. meliloti and sought to create a mutant to- 
tally deficient in IAA biosynthesis. For many years it has been 
known that rhizobia are capable of synthesizing and excreting IAA, 
and it has often been suggested that this could be of importance 
for the initiation of root nodule development. Published work 
demonstrating the involvement of bacterial IAA genes in pathogen- 
esis by Pseudomonas syringae and Agrobacterium tumefaciens 
further emphasized the need for this type of study in Rhizobium. 


39790 (DOE/ER/13368-7) Enzymology of acetone-butanol- 
lsopropanoi formation: Progress report, June 1, 1988—June 
15, 1990. Chen, Jiann-Shin. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Jun 1990. 12p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-85ER13368. Order 
Number DE90013709. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Acetone, butanol, isopropanol, and ethanol (solvents) are impor- 
tant industrial chemicals and fuel additives. Several species of 
anaerobic bacteria in the genus Clostridium produce butanol as a 
major product, and Clostridium beijerinckii produces all four com- 
pounds, with some strains producing mainly butanol and 
isopropanol. The solvent-producing organisms provide an experi- 
mental system for the study of three basic biological properties that 
also have practical importance: the control mechanism for cells to 
switch from one type of metabolism to another, the degeneration of 
solvent-producing ability, and the control of alternate metabolic 
pathways for variable product patterns. The long-term goal of the 
project is to understand this anaerobic metabolic process so that it 
would be possible to prevent degeneration of producing strains and 
to allow positive control of the metabolic switch as well as the 
product pattern. The objectives for the current project are to char- 
acterize alcohol dehydrogenases, to characterize enzymes involved 
in the conversion of acetoacetyl CoA to acetoacetate, and to clone 
and sequence the alcohol dehydrogenase gene from Clostridium 
beijerinckii and to search for the promoter region for solvent- 
production genes. 3 figs., 1 tab. 


39791 Biochemical and functional abnormalities in hyperc- 
holesterolemic rabbit platelets. Dalal, K.B. (Lawrence Berkeley 
Laboratory, CA (USA)); Ebbe, S.; Mazoyer, E.; Carpenter, D.; Yee, 
T. Lipids (USA), 25(2): 86-92 (Feb 1990). 

This study was designed to elucidate changes in rabbit platelet 
lipids induced by a cholesterol rich diet and to explore the possible 
correlation of these lipid changes with platelet abnormalities. Pro- 
nounced biochemical alterations were observed when serum 
cholesterol levels of 700-1000 mg% were reached. Hypercholes- 
terolemic (HC) platelets contained 37% more neutral lipids and 
16% less phospholipids than the controls. Lysolecithin, cholesterol 
esters and phosphatidylinositol (Pl) levels were increased in HC 
platelets, and the levels of phosphatidyicholine (PC) were de- 
creased. The cholesterol/phospholipid molar ratio of lipidemic 
platelets increased from 0.55 +/- 0.011 to 0.89 +/- 0.016 (P less 
than 0.01) in eight weeks. HC platelets had 90% more arachidonic 
acid (AA) in the PI than normal platelets. No significant changes in 
AA of PC were observed. Platelet function was monitored by the 
uptake and release of [14C]serotonin in platelet rich plasma (PRP), 
using varying concentrations of collagen as an aggregating agent. 
The uptake of [14C]serotonin in HC and normal platelets ranged 
from 78-94%. The percent of [14C]serotonin released from normal 
and HC platelets was proportional to the concentration of collagen. 
However, lipidemic platelets were hyperreactive to low concentra- 
tions of collagen. Incorporation of 50 microM acetylsalicylic acid 
into the aggregating medium suppressed the release of 
[14C]serotonin in normal PRP by more than 90%, but had only a 
partial effect on lipidemic PRP. 
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38792 (LA-UR-90-1947) Computation of the return current 
in encephalography: The auto solid angle. Heller, L. Los 
Alamos National Lab., NM (USA). [1990]. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
900756-11: SPIE’s international symposium on optical and 
optoelectronic applied science and ineering and exhibit, San 
Diego, CA (USA), 8-13 Jul 1990). Order Number DE90013186. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

In the integral equations that arise in potential theory it is neces- 
sary to evaluate the solid angle subtended at a point r on the 
surface by each element of area of the surface. If the surface is ap- 
proximated by a set of triangles then those triangles than contain 
the point r as a vertex require special attention, and this is referred 
to as the “auto solid angle” problem. We give an exact formula for 
evaluating the auto solid angle, and a prescription for apportioning 
it amongst the vertices of these triangles. 5 refs., 4 figs. 


39793 Fourler transform infrared and resonance Re- 
man characterization of cytochrome Ba; from Thermus 
thermophilus. Einarsdottir, O. (Univ. of California, Los Alamos Na- 
tional Lab., Los Alamos, NM (US)); Dyer, R.B.; Killough, P.M.; Fee, 
J.A.; Woodruff, W.H. pp. 254-262 of Raman scattering, lumines- 
cence, and spectroscopic instrumentation in technology. Adar, F.; 
Griffiths, J.E.; Lerner, J.M. Society of Ph ical instrumentation 
Engineers, Bellingham, WA (USA) (1989). (CONF-8901167-: Ra- 
man scattering, luminescence, and spectr ic instrumentation 
in technology, Los Angeles, CA (USA), 17-19 Jan 1989). 

Resonance Raman and Fourier transform infrared spectra of 
several derivatives of cytochrome bag, a newly discovered terminal 
oxidase of the bacterium Thermus thermophilus, are reported. The 
RR features characteristic of cytochrome ag are uniquely observed 
without interference from cytochrome b by subtraction of the analo- 
gous cytochrome bs spectra. The spin state indicator peaks of the 
ag heme appear at unusually high frequencies, suggesting a 
uniquely small heme core size. Multiple C-O and Fe-N(im) peaks 
are observed in the FTIR and RR spectra, respectively. Their rela- 
tive intensities are temperature-dependent suggesting the presence 
of discrete interconverting conformers of the enzyme. Thermody- 
namic parameters for interconversion of these conformers are 
derived. 


5504 Genetics 
Refer also to citation(s) 38748 


39794 (AD-A-218398/6/XAB) Genetics in marine methane- 
oxidizing bacteria. Final technical report. California Univ., 
Berkeley, CA (USA). 9 Feb 1990. 78p. Available from NTIS, PC 
AOS/MF A01. 

The research objectives of this project are to define the organi- 
zation and regulation of methanol oxidation genes in a Marine 
methane-oxidizing bacterium (methylomonas sp. A4). Two of the 
genes have been physically mapped, MOXF and MOXI, and ex- 
pression studies have identified the direction of transcription. The 
promoter region for MOXF will be confirmed and studied in the 
next year. 


39795 (DOE/ER/13539-2) Organization of the R chromo- 
some region in maize: Triennial report. Kermicle, J. Wisconsin 
Univ., Madison, WI (USA). Lab. of Genetics. Jul 1989. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
86ER13539. Order Number DE90012400. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Maize is highly polymorphic in pattern of anthocyanin pigmenia- 
tion. That portion of the total variation which is attributable to one 
gene is revealed when alleles from various sources are incorpo- 
rated into a standard line by backcrossing before comparison 
under uniform environments. The variation associated with such 
collections of R alleles is discontinuous, suggesting the presence 
of discrete units of function. Alleles comprising more than one such 
element constitute an allelic complex or gene family. An objective 
of the early years of investigation under this grant was to work out 
the arrangement of genic elements in such allelic complexes. Ele- 
ments in a complex are identified by independent mutation and 
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separability by recombination, the latter serving also to order them 
in the chromosome. Alleles having from one to three elements 
each were represented among five accessions of the colored-seed, 

lant class (R—r). Nine different genic elements were 
identified. This line of inquiry has been de-emphasized in recent 
years in deference to investigating the organization of individual 
genic elements. We have focused on a set of readily distinguished 
elements that were identified or produced in the analysis of allelic 
complexes. 7 refs., 1 tab. 


5506 Medicine 


39796 (AD-A-219474/4/XAB) Filmless radiology: The de- 
sign, integration, implementation, and evaluation of a 
digital-imaging network. The applicability of digital imaging to 
the US Army combat medical care system. Annual report, 1 
March 1986-28 February 1987. Kerlin, B.D.; Cerva, J.R.; Glenn, 
M.E. Mitre Corp., McLean, VA (USA). Nov 1987. 39p. (MTR-WP- 
86W00426-R3). Available from NTIS, PC A03/MF A01. 

To date, most of the U.S. Army's medical imaging requirements 
for combat care have been satisfied by conventional x-ray tech- 
niques. While effective, units employing such techniques require 
extensive logistics support and provide somewhat limited capabili- 
ties in the combat zone. Digital technology may offer an 
opportunity to improve capabilities while reducing the logistical sup- 
port for field radiology. This paper provides a top-down perspective 
of the Army's medical digital imaging needs with an eye towards 
promoting further discussions on the role, operations, and evalua- 
tion of a Digital Imaging Network System (DINS). A DINS is an 
automated and integrated information management system for pro- 
cessing, storing, retrieving, and displaying radiological images and 
related clinical information. This report was first published in 
November 1987 and has been revised to reflect the sponsor's sub- 
sequent review. 


39797 (AD-A-219475/1/XAB) Filmless radiology: The de- 
sign, integration, implementation, and evaluation of a digital 
imaging network. Potential investigations to be conducted in 
conjunction with the Digital-imaging Network System (DINS) 
evaluation project. Revision 1. Annual report, 1 March 1987-28 
February 1988. Kerlin, B.D.; Cerva, J.R.; Glenn, M.E.; Harrington, 
M.B.; Nadel, L.D. Mitre Corp., McLean, VA (USA). Jun 1988. 24 1p. 
(MTR-87W00131-REV-1). Available from NTIS, PC A11/MF A02. 

This document describes evaluation studies and technical inves- 
tigations proposed for the three-year Digital Imaging Network 
System (DINS) prototype project, sponsored by the U.S. Army 
Medical Research and Development Command, Ft. Detrick, Mary- 
land. The project has three overall goals. The first is to install and 
operate a prototype DINS at each of two University-based hospitals 
for test purposes. The second is to evaluate key aspects of each 
prototype system once it is in full operation. The third is to develop 
guidelines and specifications for an operational DINS suitable for 
use by the military and others developing systems of the future. 
This document defines twelve overall evaluative questions for use 
in meeting the second and third objectives of the project and pro- 
poses studies that will answer these questions. 


39798 (ORNL/FTR-2633) [Nuclear medicine and radiation 
research]: Foreign trip report, July 3-26, 1987. Wright, H.A. 
Oak Ridge National Lab., TN (USA). 5 Aug 1987. 9p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
Order Number DE90012351. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

The traveler visited Dr. H. G. Paretzke and coworkers at 
Gesellschaft fuer Strahien- und Umweltforschung (GSF) in Neuher- 
berg, FRG, to carry out collaborative research involving studies of 
the effects of the state of condensation (liquid versus vapor) of wa- 
ter on energy-loss phenomena from charged particles. The traveler 
also presented a seminar entitled “Recent Progress in Research 
Activities in the Biological and Radiation Physics Section at ORNL.” 
The traveler participated in the Third Workshop on Heavy Charged 
Particles in Biology and Medicine, Darmstadt, FRG, and presented 
an invited paper entitled “Physical and Chemical Structures of 
Charged Particle Tracks in Liquid Water.” The traveler participated 
in a joint DOE/CEC Workshop on “High-Energy lon Research as a 


Tool for Radiation Protection” held in Darmstadt, FRG. Finally, the 
traveler attended the Eighth International Congress on Radiation 
Research, Edinburgh, Scotland, and presented a poster paper enti- 
tled “Calculations of Physical and Chemical Reactions from Auger 
Cascades in Aqueous Systems.” 


39799 (ORNL/FTR-2652) [Radiolabeling techniques using 
iodine-123]: Foreign trip report, August 11-30, 1987. Knapp, 
F.F. Jr. Oak Ridge National Lab., TN (USA). 1 Sep 1987. Qp. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. Order Number DE90012355. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The traveler participated in the European Nuclear Medicine 
Congress in Budapest, Hungary, where he presented a paper de- 
scribing studies with isolated rat hearts being utilized to isolate and 
evaluate metabolites formed from radioiodinated fatty acids used 
as heart imaging agents. He also chaired a technical session on 
new radiopharmaceuticals and coauthored four other papers de- 
scribing clinical studies of iodine-123-labeled fatty acids in various 
patient groups conducted in collaboration with investigators in Bonn 
and Aachen, West Germany. He also visited the Institute for 
Clinical and Experimental Nuclear Medicine in Bonn, where he pre- 
sented a seminar describing new radiolabeling techniques being 
developed at the Oak Ridge National Laboratory (ORNL) for thera- 
peutic applications. In additions, he planned, discussed and 
coordinated collaborative studies with colleagues in Bonn. He also 
visited the Department of Nuclear Medicine at the University of 
Aachen to discuss collaborative research, write papers and plan fu- 
ture joint studies. 


39800 (ORNL/FTR-2773) [Radioiodinated free fatty acids]: 
Foreign trip report, November 19-28, 1987. Knapp, F.F. Jr. Oak 
Ridge National Lab., TN (USA). 11 Dec 1987. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90012380. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The traveler participated in the Second International Workshop 
on Radioiodinated Free Fatty Acids in Amsterdam, The Nether- 
lands where he presented an invited paper describing the 
pioneering work at the Oak Ridge National Laboratory (ORNL) in- 
volving the design, development and testing of new radioiodinated 
methyl-branched fatty acids for evaluation of heart disease. He also 
chaired a technical session on the testing of new agents in various 
in vitro and in vivo systems. He also visited the Institute for Clinical 
and Experimental Nuclear Medicine in Bonn, West Germany, to re- 
view, discuss, plan and coordinate collaborative investigations with 
that institution. In addition, he visited the Cyclotron Research Cen- 
ter in Liege, Belgium, to discuss continuing collaborative studies 
with the Osmium-191/iridium-191m radionuclide generator system, 
and to complete manuscripts and plan future studies. 


39801 (ORNL/FTR-2797) [Radiopharmaceutical and 
chemotherapeutic drug technology]: Foreign trip report, Octo- 
ber 30-December 30, 1987. Srivastava, P.C. Oak Fiidge National 
Lab., TN (USA). 14 Jan 1988. 10p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. Order Number 
DE90012325. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The purpose was to undertake a TOKTEN Distinguished Scientist 
Award assignment sponsored by the United Nations Development 
Programme (UNDP) in cooperation with the Council of Scientific 
and Industrial Research (CSIR) of India to conduct research in the 
areas of nucleosides and protein labeling agents at the Central 
Drug Research Institute (CDRI), Lucknow, and to help research 
scientists develop chemotherapeutic drugs in India. His work at 
CDRI consisted of syntheses of imidazole nucleosides, iodination 
reactions of nucleosides, synthesis of a bifunctional bismaleimide 
protein labeling agent, coordination of protein labeling studies with 
the Membrane Biology Group of CDRI, and initiation of several new 
collaborative research projects at CDRI. In addition, as a part of the 
CSIR-UNDP, the traveler visited several academic and industrial 
research institutions in India, delivered five seminars describing 
various aspects of radiopharmaceutical development at ORNL, and 
interacted extensively with scientists in India on current drug and 
radiopharmaceutical develop technologies in India and abroad. 
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39802 (ORNL/FTR-3088) [Cardiology and nuclear 
medicine]: Foreign trip report, October 1-12, 1988. Knapp, F.F. 
Jr. Oak Ridge National Lab., TN (USA). 27 Oct 1988. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90012388. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler was invited to serve as an external examiner for a 
doctoral thesis entitled “Analysis of Myocardial Time-Activity Curves 
Related to Radiolabeled Free Fatty Acid Metabolism” in the Cardi- 
ology Department at the Free University of Amsterdam, The 
Netherlands. The traveler also visited the Institute for Clinical and 
Experimental Nuclear Medicine in Bonn, West Germany, the De- 
partment of Nuclear Medicine in Aachen, West Germany, and the 
Cyclotron Research Center in Liege, Belgium. He led discussions, 
reviewed data, and coordinated further collaboration on the preclin- 
ical studies and clinical testing of radiopharmaceuticals being 
developed by the traveler’s research group at the Oak Ridge Na- 
tional Laboratory (ORNL). 


5507 Microbiology 
Refer also to citation(s) 38377, 38408, 39388, 39789 


5508 Morphology 
Refer also to citation(s) 39830 
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Refer aiso to citation(s) 39791 
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Refer also to citation(s) 39830 


39803 (LA-UR-90-2157) Multiple dipole modeling of spatio- 
temporal MEG [magnetoencephalogram] data. Mosher, J.C. 
(TRW Defense Systems Group, Redondo Beach, CA (USA). Sys- 
tems Engineering and Development Div.); Lewis, P.S.; Leahy, R.; 
Singh, M. Los Alamos National Lab., NM (USA). [1990]. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-9007117—1: SPIE conference on mathematical 
imaging, San Diego, CA (USA), Jul 1990). Order Number 
DE90013154. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

An array of SQUID biomagentometers may be used to measure 
the spatio-temporal neuromagnetic field produced by the brain in 
response to a given sensory stimulus. A popular model for the 
neural activity that produces these fields is a set of current dipoles. 
We present here a common linear algebraic framework for three 
common spatio-temporal dipole models: moving and rotating 
dipoles, rotating dipoles with fixed location, and dipoles with fixed 
orientation and location. Our intent here is not to argue the merits 
of one model over another, but rather show how each model may 
be solved efficiently, and within the same framework as the others. 
In all cases, we assume that the location, orientation, and magni- 
tude of the dipoles are unknown. We present the parameter 
estimation problem for these three models in a common frame- 
work, and show how, in each case, the problem may be 
decomposed into the estimation of the dipole locations using non- 
linear minimization followed by linear estimation of the associated 
moment time series. Numerically efficient means of calculating the 
cost function are presented, and problems of model order selection 
and missing moments are also investigated. The methods de- 
scribed are demonstrated in a simulated application to a three 
dipole problem. 21 refs., 2 figs., 1 tab. 


5530 Agriculture and Food Technology 
Refer also to citation(s) 38803 


39804 (DOE/CE/15270-T14) Explorations of mechanisms 
regulating ectomycorrhizal colonization of boron-fertilized 
pine: Quarterly report, April 1, 1990—June 30, 1990. Garrett, 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 


H.E.; Sword, M.A. Missouri Univ., Columbia, MO (USA). [1990]. 6p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG01-86CE15270. Order Number DE90013109. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Research continued on the following tasks: to determine the ef- 
fects of hydroxylation of phenolic compounds on the growth of 
Pisolithus tinctorius, a known ectomycorrhizal fungus, grown in 
pure culture; to evaluate the effectiveness of phenolase in metabo- 
lizing the most and least toxic phenolic compounds studied; and to 
determine the types and quantities of phenolic compounds pro- 
duced by pine seedlings inoculated with Pisolithus tinctorius and 
receiving boron fertilization. 1 fig., 2 tabs. 


39805 (IAEA-TECDOC-544, pp. 19-26) Perceptions of the 
food industry concerning food irradiation. Hall, R.L. (Mc- 
Cormick and Company, Inc., Hunt Valley, MD (USA)). International 
Atomic Energy Agency, Vienna (Austria); Food and Agriculture Or- 
ganization of the United Nations, Rome (italy). Apr 1990. 
(CONF-8806477—: Advisory group meeting on commercial use of 
food irradiation, Vienna (Austria), 27 Jun - 1 jul 1988). In Factors 
affecting practical application of food irradiation: Proceedings of an 
advisory group meeting held in Vienna, 27 June - 1 July 1988. Or- 
der Number DE90631277. Available from NTIS (US Sales Only), 
PC AO5/MF A01; OSTI; INIS. 

Industry is always cautious in accepting a new process. It will 
ask some generic questions such as whether the process will 
serve particular need, whether it is cost effective, how safe the pro- 
cess is and what regulation will apply to the process. Above all 
whether process will be acceptable to the consumers. Irradiation 
has the advantages in a number of applications. Processing with ir- 
radiation would eliminate insect pests, extend shelf-life, improve 
retail condition, reduce losses and expand marketing areas. 
Although industry argues about labelling, neutral labelling of irradi- 
ated products seems to be more persuasive, but it is a voluntary 
risk. Usually industry plays a low role whenever there is a contro- 
versy. (author). 2 refs. 


39806 (IAEA-TECDOC-544, pp. 27-31) A retail overview: 
Steps necessary for commercial application of food irradia- 
tion. Farquhar, J.W. (Food Marketing Inst., Washington, DC 
(USA)). International Atomic Energy Agency, Vienna (Austria); 
Food and Agriculture Organization of the United Nations, Rome 
(Italy). Apr 1990. (CONF-8806477—: Advisory group meeting on 
commercial use of food irradiation, Vienna (Austria), 27 Jun - 1 jul 
1988). In Factors affecting practical application of food irradiation: 
Proceedings of an advisory group meeting held in Vienna, 27 June 
- 1 July 1988. Order Number DE90631277. Available from NTIS 
(US Sales Only), PC AO5/MF A01; OSTI: INIS. 

Food irradiation is a promising technique which could be used 
singularly or in conjunction with other treatments. This technology 
has suffered a set back in many states of the United States due to 
its association with nuclear materials. Marketing of irradiated foods 
with adequate dissemination of their safety, wholesomeness and 
advantages to consumers proved successful. Primary responsibility 
for facilitating the application of food irradiation lies with the gov- 
ernment, not with the industries. If the Government of the United 
States assumes the responsibility as co-ordinating body, the food 
industry will take the lead in developing and implementing a public 
education programme on food irradiation. Education programmes 
increase consumers willingness to purchase irradiated food. It is an 
emerging technology with many advantages; also it is a technology 
in precarious position; its success requires a coherent framework 
for the development of widespread application. (author). 


39807 (IAEA-TECDOC-544, pp. 33-38) How to win con- 
sumer acceptance in the marketing of irradiated foods. Moog, 
M.P. (Societe de Produits Alimentaires et Dietetiques SA, 
Courbevoie (France)). International Atomic Energy Agency, Vienna 
(Austria); Food and Agriculture Organization of the United Nations, 
Rome (Italy). Apr 1990. (CONF-8806477—: Advisory group meeting 
on commercial use of food irradiation, Vienna (Austria), 27 Jun - 1 
jul 1988). In Factors affecting practical application of food irradia- 
tion: Proceedings of an advisory group meeting held in Vienna, 27 
June - 1 July 1988. Order Number DE90631277. Available from 
NTIS (US Sales Only), PC AO5/MF A01; OSTI; INIS. 
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Consumers prefer tangible evidence and identifiable benefits 
rather than documentary reassurance in order to accept a new pro- 
cess. When food irradiation was properly explained to consumers 
in France, it was acceptable. Consumers fear the terms such as ir- 
radiation, radioactive treatment, etc. In France the word ‘ionisation’ 
stood out to consumers as having the least negative connotations. 
Proper labelling and terminology can provide the consumer with 
the necessary reliable information he expects. Consumers should 
be allowed a free choice; they should be given the opportunity to 
try irradiated food; then their choice will be on the basis of the ben- 
efits of irradiated foods. (author). 


39808 (IAEA-TECDOC-544, pp. 39-48) What are consumer 
demands in accepting irradiated food?. Taylor, J. (Queensland 
Government Consumer Affairs Bureau, Brisbane (Australia)). Inter- 
national Atomic Energy Agency, Vienna (Austria); Food and 
Agriculture Organization of the United Nations, Rome (Italy). Apr 
1990. (CONF-8806477-: Advisory group meeting on commercial 
use of food irradiation, Vienna (Austria), 27 Jun - 1 jul 1988). In 
Factors affecting practical application of food irradiation: Proceed- 
ings of an advisory group meeting held in Vienna, 27 June - 1 July 
1988. Order Number DE90631277. Available from NTIS (US Sales 
Only), PC AOS/MF A01; OSTI; INIS. 

In most countries the opportunity to buy irradiated foods is 
largely non-existent. Consequently any paper attempting to spell 
out consumer demands for the acceptance of irradiated foods must 
depend to a large extent on concerns expressed in the vacuum 
now existing and extrapolate such concerns as possible demands 
by consumers when faced with the reality of irradiated foods in the 
marketplace. It appears in choosing to buy irradiated foods con- 
sumers want safety, wholesomeness, labelling and of course 
honesty and integrity from the companies who produce and market 
such irradiated products. Unfortunately such honesty and integrity 
has often been found to be lacking in other parts of the food indus- 
try. The general consumer scepticism of industry ethics is 
compounded by the language problem - because science and 
technology (and that includes irradiation) are another language to 
most consumers. Such communication difficulties have to be ad- 
dressed without condescension or paternalism - consumers want 
information not a pat on the head. The bottom line is that con- 
sumer groups in most countries are spelling out prerequisites for 
any introduction of irradiated foods to the marketplace. The willing- 
ness of industry and the appropriate government agencies to meet 
such demands will determine the success or othe wise of food irra- 
diation. (author). 8 refs. 


39809 (IAEA-TECDOC—544, pp. 49-55) The need for new 
technology such as food irradiation to overcome some of 
Thailand's food export problems. Techavichit, J.V. (Ventures In- 
ternational Co. Ltd., Bangkok (Thailand)). International Atomic 
Energy Agency, Vienna (Austria); Food and Agriculture Organiza- 
tion of the United Nations, Rome (italy). Apr 1990. 
(CONF-8806477-—: Advisory group meeting on commercial use of 
food irradiation, Vienna (Austria), 27 Jun - 1 jul 1988). In Factors 
affecting practical application of food irradiation: Proceedings of an 
advisory group meeting held in Vienna, 27 June - 1 July 1988. Or- 
der Number DE90631277. Available from NTIS (US Sales Only), 
PC AOS/MF A01; OSTI; INIS. 

Even though Thailand has a relatively successful food export in- 
dustry, the short shelf-lives of food items and the presence of 
pathogenic microorganisms in them are still major deterrents to 
Thailand's export of frozen and fresh food products. Proper doses 
of irradiation on a number of these food items have been proved to 
be safe and effective in overcoming those problems. A major study 
was recently conducted to determine if there was sufficient number 
of importing countries of Thai irradiated food items to justify the in- 
vestment of a commercial food irradiation center in Thailand. The 
study found that irradiated food items are not yet politically accept- 
able to governments and not yet psychologically acceptable to 
consumers in most major importing countries. The study, then, 
recommended that the investment of the planned commercial irra- 
diating center in Thailand be delayed for at least a few years. 
(author). 6 refs, 1 tab. 


39810 (IAEA-TECDOC-—544, pp. 57-63) Role of irradiation in 
processing and marketing of chicken and other meat products. 
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Moretti, R.H. (General Production Directory, Alameda Tocantins, 
Sao Paulo, SP (Brazil)). International Atomic Energy Agency, Vi- 
enna (Austria); Food and Agriculture Organization of the United 
Nations, Rome (italy). Apr 1990. (CONF-8806477-—: Advisory group 
meeting on commercial use of food irradiation, Vienna (Austria), 27 
Jun - 1 jul 1988). In Factors affecting practical application of food 
irradiation: Proceedings of an advisory group meeting held in 
Vienna, 27 June - 1 July 1988. Order Number DE90631277. Avail- 
able from NTIS (US Sales Only), PC A05/MF A01; OSTI; INIS. 

Brazil has a big poultry industry. Irradiation decontamination of 
chickens will be beneficial for the refrigeration industry as they will 
be able to market better quality products which have more market 
demand than frozen poultry. The Brazilian Government approved 7 
kGy for irradiation of poultry. Use of irradiation in refrigerated 
chicken cuts and mechanically deboned meat will lower the risk of 
contamination and thereby increase the profit of industries. Irradia- 
tion could also be used in Brazil in conditioning red meat. Public 
acceptance of irradiated food in Brazil is hampered by incidences 
which contaminated food. A consumer education programme by 
both national and international agencies should be developed and 
directed towards the average consumer for his understanding and 
acceptance of this technology. (author). 12 refs. 


39811 (IAEA-TECDOC-544, pp. 65-68) Problems and possi 
ble solutions in exporting irradiated seafoods from developing 
countries. Rahman, A.S.F. (BEXIMCO Group of Industries, Dacca 
(Bangladesh)). International Atomic Energy Agency, Vienna (Aus- 
tria); Food and Agriculture Organization of the United Nations, 
Rome (Italy). Apr 1990. (CONF-8806477-: Advisory group meeting 
on commercial use of food irradiation, Vienna (Austria), 27 Jun - 1 
jul 1988). In Factors affecting practical application of food irradia- 
tion: Proceedings of an advisory group meeting held in Vienna, 27 
June - 1 July 1988. Order Number DE90631277. Available from 
NTIS (US Sales Only), PC A05/MF A01; OSTI; INIS. 

The fish processing and export industries play a vital role in the 
economies of most developing countries. Bangladesh earned in 
1987 15.5% of its total export by the export of fish and shelf fish. 
The importing countries suspect the quality of exported fish from 
developing countries. This can be resolved through discussion with 
importing countries and improved processing technique. Irradiation 
improves the quality of product. However, before acceptance of the 
process harmonization of regulation and acceptance of health 
authorities of importing countries of irradiated products from devel- 
oping countries are important. Consumers groups in the developing 
countries should also be informed of the benefit of food irradiation. 
(author). 


39812 (IAEA-TECDOC-544, pp. 69-76) Technical and 
marketing problems of irradiated spices and other food ingre- 
dients. Boejti, Z. (Ministry of Agriculture and Food, Budapest 
(Hungary). Div. of Food Industry). International Atomic Energy 
Agency, Vienna (Austria); Food and Agriculture Organization of the 
United Nations, Rome (italy). Apr 1990. (CONF-8806477-: Advi- 
sory group meeting on commercial use of food irradiation, Vienna 
(Austria), 27 Jun - 1 jul 1988). In Factors affecting practical appli- 
cation of food irradiation: Proceedings of an advisory group 
meeting held in Vienna, 27 June - 1 July 1986. Order Number 
DE90631277. Available from NTIS (US Sales Only), PC AO5/MF 
A01; OSTI; INIS. 

The microbiological contamination of spices and seasonings 
causes a high risk to food processing industry, in spite of their low 
percentage in processed food. Hungary is one of the leading ex- 
porters of spices in Europe. Extensive studies on irradiation 
decontamination of spices have been carried out. Pilot-scale mar- 
keting trials have been successfully conducted by the Agroster 
Irradiation Company in Budapest. The company has planned to es- 
tablish a large commercial irradiator, 40% of its time will be utilized 
for the decontamination of spices and seasonings. (author). 7 refs, 
1 tab. 


39813 (IAEA-TECDOC-—544, pp. 77-79) Role of radiation in- 
dustry in commercialization of food irradiation. Leemhorst, J.G. 
(Gammaster, Ede (Netherlands)). International Atomic Energy 
Agency, Vienna (Austria); Food and Agriculture Organization of the 
United Nations, Rome (Italy). Apr 1990. (CONF-8806477-: Advi- 
sory group meeting on commercial use of food irradiation, Vienna 





(Austria), 27 Jun - 1 jul 1988). In Factors affecting practical appli- 
cation of food irradiation: Proceedings of an advisory group 
meeting held in Vienna, 27 June - 1 July 1988. Order Number 
DE90631277. Available from NTIS (US Sales Only), PC AO5/MF 
A01; OSTI; INIS. 

Food irradiation has been more extensively studied compared to 
other food processing technology. Due to its relation with nuclear 
industry, the process has been suspected on emotional grounds 
and anti-nuclear groups have spear-headed their attack to block 
the acceptance of the process. Therefore, the irradiation industry 
has to take a very cautious approach to food irradiation. The active 
radiation industry should work in close co-operation with health au- 
thorities in order to inform the public the benefit of this process. 
(author). 


39814 (IAEA-TECDOC-544, pp. 81-85) Role of Govern- 
ments in control of trade in irradiated food. Bradford, W.R. 
(Ministry of Agriculture, Fisheries and Food, London (UK)). Interna- 
tional Atomic Energy Agency, Vienna (Austria); Food and 
Agriculture Organization of the United Nations, Rome (italy). Apr 
1990. (CONF-8806477-: Advisory group meeting on commercial 
use of food irradiation, Vienna (Austria), 27 Jun - 1 jul 1988). In 
Factors affecting practical application of food irradiation: Proceed- 
ings of an advisory group meeting held in Vienna, 27 June - 1 July 
1988. Order Number DE90631277. Available from NTIS (US Sales 
Only), PC AO5/MF A01; OSTI; INIS. 

Governments should correctly inform the public on food irradia- 
tion and fund research to fill any information gaps. Government 
should consider appropriate control measure on food irradiation ac- 
cording to their need. Such system should be compatible with 
Codex General Standard. Governments should bear in mind the 
need for consistency between national control systems in order to 
facilitate international trade and should support international initia- 
tive to achieve consistency in control of food irradiation. (author). 


39815 The status of food irradiation technology. Sivinski, 
J.S. Transactions of the American Nuclear Society (USA), 60: 
202-203 (1989). (CONF-891103—: Winter meeting of the American 
Nuclear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

Irradiation is a mature technology for many uses, such as medi- 
cal product sterilization, crosslinking of plastics, application of 
coatings, stabilization of natural and synthetic rubbers prior to 
vulcanization, and in plant genetics. It also has many potential ap- 
plications in the food and agriculture industries, especially in the 
postharvest activities associated with processing, storing, and dis- 
tribution and in utilization and consumption. The safety of food 
irradiation has been thoroughly studied and established by distin- 
guished scientists of international stature and unimpeachable 
credentials. Approximately 30 countries permit food irradiation and 
it is commercially used in 21. Parasites are of serious concern 
since their impact on human health and economic productivity is 
significant, especially in developing countries with sanitation and 
food control problems. Parasites in meat and fish can be rendered 
sterile or inactivated with irradiation, and the potential for improved 
human health is significant. The second area for immediate use of 
irradiation is in meeting plant quarantine requirements. The bene- 
fits described above and the approval of the scientific community 
are moving the technology toward greater utilization. 
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Refer also to citation(s) 38554, 38698, 38699, 39622, 39630, 
39698, 39776, 39777, 39778, 39798, 39844 


39816 (AD-A-219691/3/XAB) Japanese nuclear casualty 
data combined injury and mortality analysis. Technical report, 
27 June 1983-31 May 1987. Stohler, R.L. Dikewood Corp., Albu- 
querque, NM (USA). 1 Mar 1990. 143p. (DC-FR-3063-1). Available 
from NTIS, PC AO7/MF A01. 
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This report summarizes the work on development of the LD50 
for human lethal-radiation dose. Part Il describes effort in develop- 
ing Combined Injury Analysis. It is important to recognize that the 
results presented in Section 2 are preliminary. The combined injury 
data presented here are based on weapon yield information that 
has been superseded by the DS86 reassessment. It is expected 
that definitive results will be provided in a future effort. 


39817 (BMVg-FBWM-90-7) Cytodiagnosis of damage 
caused by external noxes which induce free radicals - cytodi- 
agnosis and radiobiology. Interim report. Beuningen, D. van. 
Bundesministerium der Verteidigung, Bonn (Germany, F.R.); Ulm 
Univ. (Germany, F.R.). Abt. Pathologie. 1990. 21p. (In German). 
Contract BMVg-inSan | 0186-V-4391. Available from Bundesminis- 
terium der Verteidigung, Bonn (Germany, F.R.). Dokumentations- 
und Fachinformationszentrum der Bundeswehr (DOKFIZBw). 

A good correlation between cell survival of three different cell 
lines and a 'micronucleus index’ after X-irradiation could be estab- 
lished. For the index it is necessary to measure growth delay, 
number of micronuclei per cell nucleus, number of micronuclei per 
cell, size of micronuclei and micronuclei in the S-phase. The results 
show that the micronucleus assay can describe the radiation dam- 
age of different cell lines in a quantitative way. (orig.) With 11 figs. 


39818 (CEA-R-5516) Critical review of animal carcinogene- 
sis by cadmium and its inorganic compounds. Maximilien, R.; 
Dero, B. CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Protection Sanitaire. Jan 1990. 226p. Order 
Number DE90506155. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

Animal carcinogenic biassays relative to 6 inorganic cadmium 
substances (cadmium metal, cadmium oxide, cadmium sulfide, 
cadmium sulfate, cadmium chloride and cadmium acetate) are 
reviewed (speciation). Critical evaluation of literature data on car- 
cinogenicity has been performed by making reference to E.C. 
guidelines of good laboratory practice. There are few data on 
routes relevant for human risk assessment: experiments on inhala- 
tion demonstrate lung carcinogenicity of cadmium oxide, cadmium 
sulfide, cadmium sulfate and cadmium chloride in rats but not in 
mice nor in hamsters; no carcinogenic effects of cadmium com- 
pounds are observed following oral administration. For routes of 
less or no relevance for human risk assessment, some results are 
clearly positive: subcutaneous injection induces cancers in situ 
(various cadmium compounds), testicular tumours (cadmium sulfate 
and cadmium chloride) and prostatic tumours (cadmium chloride) 
but such effects are not observed using relevant malignancies in 
rats. With respect to other no relevant routes (intraperitoneal, 
intrarenal...) tumours are incidentally produced in situ, but not in re- 
mote organs. Numerous studies fail to demonstrate cadmium 
carcinogenicity, but methodologically acceptable negative ones are 
very limited in number. Accordingly strain dependent effects and 
dose effect relationship could not be thoroughly assessed. 


39819 (DOE/EA-0434) Environmental Assessment for US 
Department of Energy support of an lowa State University Lin- 
ear Accelerator Facility at Ames, lowa. USDOE, Washington, 
DC (USA). May 1990. 22p. Sponsored by U.S. DOE Management 
& Administration. Order Number DE90013404. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The proposed Department of Energy (DOE) action is financial 
and technical support of construction and initial operation of an 
agricultural commodity irradiator (principally for meat), employing a 
dual mode electron beam generator capable of producing x-rays, at 
the lowa State University Linear Accelerator located at Ames, lowa. 
The planned pilot commercial-scale facility would be used for the 
following activities: conducting irradiation research on agricultural 
commodities, principally meats; in the future, after the pilot phase, 
as schedules permit, possibly conducting research on other, non- 
edible materials; evaluating effects of irradiation on nutritional and 
sensory quality of agricultural products; demonstrating the efficiency 
of the process to control or eliminate pathogens, and/or to prolong 
the commodities’ post-harvest shelf-life via control or elimination of 
bacteria, fungi, and/or insects; providing information to the public 
on the benefits, safety and risks of irradiated agricultural commodi- 
ties; determining consumer acceptability of the irradiated products; 
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providing data for use by regulatory agencies in developing proto- 
cols for various treatments of lowa agricultural commodities; and 
training operators, maintenance and quality control technicians, sci- 
entists, engineers, and staff of regulatory agencies in agricultural 
commodity irradiation technology. 14 refs., 5 figs. 


39820 (N-90-17535) Estimates of galactic cosmic ray 
shielding requirements during solar minimum. Townsend, L.W.; 
Nealy, J.E.; Wilson, J.W.; Simonsen, L.C. National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center. Feb 1990. 15p. (NASA-TM-4167;L—16715;NAS— 
1.15:4167). Available from NTIS, PC A03/MF A01. 

Estimates of radiation risk from galactic cosmic rays are pre- 
sented for manned interplanetary missions. The calculations use 
the Naval Research Laboratory cosmic ray spectrum model as in- 
put into the Langley Research Center galactic cosmic ray transport 
code. This transport code, which transports both heavy ions and 
nucleons, can be used with any number of layers of target mate- 
rial, consisting of up to five different arbitrary constituents per layer. 
Calculated galactic cosmic ray fluxes, dose and dose equivalents 
behind various thicknesses of aluminum, water and liquid hydrogen 
shielding are presented for the solar minimum period. Estimates of 
risk to the skin and the blood-forming organs (BFO) are made 
using 0-cm and 5-cm depth dose/dose equivalent values, respec- 
tively, for water. These results indicate that at least 3.5 g/sq cm 
(3.5 cm) of water, or 6.5 g/sq cm (2.4 cm) of aluminum, or 1.0 g/sq 
cm (14 cm) of liquid hydrogen shielding is required to reduce the 
annual exposure below the currently recommended BFO limit of 
0.5 Sv. Because of large uncertainties in fragmentation parameters 
and the input cosmic ray spectrum, these exposure estimates may 
be uncertain by as much as a factor of 2 or more. The effects of 
these potential exposure uncertainties or shield thickness require- 
ments are analyzed. 


39821 (N-90-18357) Radiation exposure for manned Mars 
surface missions. Simonsen, L.C.; Nealy, J.E.; Townsend, L.W.; 
Wilson, J.W. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Mar 1990. 25p. 
(NASA-TP-2979;L—16708;NAS—1.60:2979). Available from NTIS, 
PC AO03/MF A01. 

The Langley cosmic ray transport code and the Langley nucleon 
transport code (BRYNTRN) are used to quantify the transport and 
attenuation of galactic cosmic rays (GCR) and solar proton flares 
through the Martian atmosphere. Surface doses are estimated us- 
ing both a low density and a high density carbon dioxide model of 
the atmosphere which, in the vertical direction, provides a total of 
16 g/sq cm and 22 g/sq cm of protection, respectively. At the Mars 
surface during the solar minimum cycle, a blood-forming organ 
(BFO) dose equivalent of 10.5 to 12 rem/yr due to galactic cosmic 
ray transport and attenuation is calculated. Estimates of the BFO 
dose equivaients which would have been incurred from the three 
large solar flare events of August 1972, November 1960, and 
February 1956 are also calculated at the surface. Results indicate 
surface BFO dose equivalents of approximately 2 to 5, 5 to 7, and 
8 to 10 rem per event, respectively. Doses are also estimated at 
altitudes up to 12 km above the Martian surface where the atmos- 
phere will provide less total protection. 


39822 (N-90-20036) Reliability of equivalent sphere model 
in blood-forming organ dose estimation. Shinn, J.L.; Wilson, 
J.W.; Nealy, J.E. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Apr 1990. 1ip. 
(NASA-TM-4178;L—16733;NAS—1.15:4178). Available from NTIS, 
PC AO03/MF A01. 

The radiation dose equivalents to blood-forming organs (BFO's) 
of the astronauts at the Martian surface due to major solar flare 
events are calculated using the detailed body geometry of Langley 
and Billings. The solar flare spectra of February 1956, November 
1960, and August 1972 events are employed instead of the ideal- 
ized Webber form. The detailed geometry results are compared 
with those based on the 5-cm sphere model which was used often 
in the past to approximate BFO dose or dose equivalent. Larger 
discrepancies are found for the later two events possibly due to the 
lower numbers of highly penetrating protons. It is concluded that 
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the 5-cm sphere model is not suitable for quantitative use in con- 
nection with future NASA deep-space, long-duration mission shield 
design studies. 


39823 (ORNL/FTR-3095) [Implementation of dose equiva- 
lent meters]: Foreign trip report, October 8-21, 1988. Turner, 
J.E. Oak Ridge National Lab., TN (USA). 28 Oct 1988. 17p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE90012385. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The traveler continued collaborative studies with Dr. H. G. Paret- 
zke at the Gesellschaft fuer Strahlenund Umweltforschung on 
calculating differences in electron transport in water in the liquid 
and vapor phases. The final draft of a paper dealing with correla- 
tions in the spatial distributions of inelastic events was completed. 
He then traveled to Schloss Elmau and presented an invited paper 
at the Workshop on the Implementation of Dose Equivalent Meters 
Based on Microdosimetric Techniques in Radiation Protection. The 
paper, which was the opening scientific presentation, was entitled, 
“Development of an Optical lonization Chamber.” 


39824 (PB—90-866971/XAB) Radiation effects on blood 
cells and plasma. January 1972-February 1990 (A Bibliography 
from the International Aerospace Abstracts data base). Report 
for January 1972-February 1990. National Technical Information 
Service, Springfield, VA (USA). May 1990. 71p. Available from 
NTISPC NO1/MF NO1. 

U.S. sales only. 

This bibliography contains citations concerning the biological ef- 
fects of radiation exposure on blood cells and plasma in animal 
models. Topics include hematopoiesis, cell function, immune 
response, cytochemical change, cytogenetic alteration, blood coag- 
ulation, and radioprotection. Space flight and laboratory exposures 
are included. These studies point toward potential human applica- 
tions in aerospace medicine, transplantation, and immunotherapy. 
(Contains 148 citations fully indexed and including a title list.) 


39825 (PNL-7200-Pt.1) Pacific Northwest Laboratory an- 
nual report for 1989 to the DOE Office of Energy Research: 
Part 1, Biomedical sciences. Park, J.F. Pacific Northwest Lab., 
Richland, WA (USA). May 1990. 139p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO06-76RL01830. Order Number 
DE90013505. Available from NTIS, PC A07/MF A01; OSTI; INIS; 
GPO Dep. 

This report summarizes progress on OHER human health, bio- 
logical, general life sciences, and medical applications research 
programs conducted at PNL in FY 1989. The research develops 
the knowledge and scientific principles necessary to identify, under- 
stand, and anticipate the long-term health consequences of 
energy-related radiation and chemicals. Our continuing emphasis is 
to decrease the uncertainty of health risk estimates from existing 
and developing energy-related technologies through an increased 
understanding of how radiation and chemicals cause biological 
damage. The sequence of this report of PNL research reflects the 
OHER programmatic structure. The first section, on human health 
research, concerns statistical and epidemiological studies for as- 
sessing health risks. The next section contains reports of biological 
research in laboratory animals and in vitro cell systems, including 
research with radionuclides and chemicals. The general life sci- 
ences research section reports research conducted for the OHER 
human genome research program, and the medical applications 
section summarizes commercial radioisotope production and distri- 
bution activities at DOE facilities. 6 refs., 50 figs., 35 tabs. 


39826 (WSRC-RP-89-1016) Vegetation uptake from burial 
ground alpha waste trenches. Murphy, C.E. Jr.; Tuckfield, R.C. 
Westinghouse Savannah River Co., Aiken, SC (USA). 1 May 1990. 
16p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-89SR18035. Order Number DE90012045. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This study was conducted as part of an evaluation of the poten- 
tial radiological consequences of reinhabiting the Savannah River 
Site (SRS) burial ground. The objective was to determine the up- 
take of buried, low-level, transuranic waste from unlined earthen 
trenches by forest vegetation. Two tree plots were established in 
1979. One plot was put over a trench containing alpha waste and 





the other in an area without trenches. When the trees seedlings 
were sampled during 1979 and 1980, and analysized for 7°°Pu and 
238Pu, there was only a small difference in radionuclude concentra- 
tion between trees planted over the trench and those planted on 
the control plot because of the limited root intrusion into the trench 
by the seedlings. However, when trees were sampled in 1986, 
1987, and 1988 and analyzed for 24’ Am, 75%Pu, 29°Pu, and 257Np 
activity, the average activity of al of these isotopes was signifi- 
cantly higher over the trenches than in the control plot. The 
measurements indicate that trees roots will extract transuranic iso- 
topes from buried, low-level waste. The amount of radioisotopes 
moved from the trenches to the surface is small and the level in 
the trees is low enough that dose from exposure will be small. The 
long term effects of transport of radioisotopes from the trenches to 
the surface soil was evaluated by estimating the accumulation in 
the surface soil. Transuranic activity in selected food crops was 
calculated using the soil activity and the literature derived concen- 
tration factors. The activity in the leaf tissue was much higher than 
in the seed. However, it should be noted that in only one case was 
the activity higher than the naturally occurring activity of 4°K in the 
pine foliage. 11 refs., 6 figs., 8 tabs. 
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Refer also to citation(s) 39699, 39719, 39742, 39766, 39784, 
39785, 39786, 39788 


39827 (AD-A-219617/8/XAB) Uptake of heavy metals from 
contaminated sediments by salt-marsh plants. Final report. 
Huiskes, A.H.; Nieuwenhuize, J. Koninklijke Nederlandse Akademie 
van Wetenschappen, Yerseke (Netherlands). Delta Inst. voor Hy- 
drobiologisch Onderzoek. Feb 1990. 46p. Available from NTIS, PC 
A03/MF A01. 

Spartina anglica, Puccinellia maritima, and Aster tripolium, three 
common salt-marsh species in Western Europe, were grown in 
contaminated sediment from the port area of Antwerp, Belgium. 
Growth and levels of heavy metal contamination were compared 
with those of Spartina alterniflora, a common salt-marsh species 
from the United States. The plants were grown under waterlogged 
and drained soil conditions. In both cases, high and low soil salini- 
ties were maintained. The levels of heavy metals in the shoots of 
the plants were generally higher under drained conditions. The dif- 
ference in salinity gave no obvious differences in metal levels of 
the shoots. Plants grown in the same sediment which had been 
aerated and allowed to dry out had higher levels of heavy metals 
in their shoots. The four plant species showed different levels of 
metals in the shoots when grown under the same conditions: P. 
maritima had the lowest levels, and A. tripolium had the highest. 
Aster tripolium also showed a significant difference in metal levels 
in leaf and stem material. The results of P. maritima grown at low 
salt conditions and of S. alterniflora were statistically analyzed. 
Levels of Cadmium (Cd), manganese (Mn), and copper (Cu) in the 
regrowth shoots of the second harvest were in general higher than 
in shoots of the first harvest. In contrast, levels of iron (Fe) were 
generally lower. Comparisons of lead (Pb), zinc (Zn), and arsenic 
(As) levels gave variable results. 


39828 (DOE/ER/60253-8) Rangeland-plant response to ele- 
vated CO2: Part 2, Large-chamber system: Progress report. 
Response of vegetation to carbon dioxide. Owensby, C.E.; Coyne, 
P.1.; Auen, L.M. Kansas State Univ., Manhattan, KS (USA). Dept. of 
Agronomy. 1989. 42p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-84ER60253. Order Number DE90013702. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

Effects of carbon dioxide enrichment on a taligrass ecosystem 
were monitored during the 1989 growing season. The experimental 
site was located in pristine Tallgrass Prairie north of/and adjacent 
to the Kansas State University campus. Vegetation on the site was 
a mixture of C3; and C, species and was dominated by big 
bluestem and indiangrass. Subdominants included Kentucky blue- 
grass, sideoats grama, and tall dropseed. Principal forbs included 
western ragweed, Louisiana sagewort, and mayflower scurfpea. 
The area was ideal for meeting the experimental objectives, in that 
the mixture of C3 and C4 plants would allow for assessment of 
competitive relationships among numerous species of both carbon 
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fixation pathways. The objectives of this project were: to character- 
ize the effects of CO2 enrichment on changes in diet selection and 
diet quality for ruminants, to monitor plant population dynamics un- 
der ambient and CO -enriched atmospheres, and to measure 
biomass accumulation and leaf area during the growing season un- 
der ambient and Cop-enriched atmospheres. During 1989 we 
developed and tested the system and were able to collect substan- 
tial data concerning the effects of CO, enrichment of taligrass 
prairie. In this report we detail chamber design, data acquisition, 
control of the chamber environment, biomass and leaf area 
response to CO, enrichment, and collection of forage quality sam- 
ples using esophageally-fistulated sheep. 23 refs., 21 figs., 1 tab. 


39829 (DOE/ER/60253-T3) Rangeland-plant response to el- 
evated CO.: Progress report. Response of vegetation to carbon 
dioxide. Kirkham, M.B.; Kanemasu, E.T.; Harbers, G.W.; Reed, 
D.W.; He, Hong; Theisen, R.D.; Bolger, T.P.; Goodrum, D.E.; Bal- 
lou, L.K.; Lawlor, D.J. Kansas State Univ., Manhattan, KS (USA). 
Dept. of Agronomy. 1990. 90p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-84ER60253. Order Number 
DE90013693. Available from NTIS, PC AOS/MF A01 - OSTI. 

No studies have been published concerning the effect of elevated 
levels of atmospheric carbon dioxide (CO) on the growth of range 
plants in a natural habitat. Therefore, the objective of this research 
was to determine the response of plants on a native grassland to 
different CO2 concentrations and soil-moisture conditions. The 
study was carried out during the 1989 growing season on a range- 
land in Manhattan, Kansas. Sixteen large, closed-top, plastic 
chambers were constructed and placed on the experimental site. 
Half of the chambers received the ambient level of CO, and half of 
the chambers received two-times the ambient concentration. Half 
of the chambers were irrigated to maintain well-watered conditions 
and half of the chambers were drought-stressed. There were four 
replications. During the season, measurements of soil-water con- 
tent were taken, as well as measurements of transpiration, stomatal 
resistance photosynthesis, and CO2 concentration in the intercellu- 
lar spaces of the leaves of big bluestem. At harvest on 31 October 
1989, plants were divided into four groups: warm-season grasses; 
cool-season grasses; sedges; and forbs. 20 refs., 16 figs., 9 tabs. 


39830 (DOE/ER/60616—-1) International workshop on inte- 
grated approaches to the study of environmental stress on 
plant growth, February 10-12, 1988: Final technical report. 
Monney, H.A. (Stanford Univ., CA (USA). Dept. of Biological Sci- 
ences); Winner, W.E.; Pell, E.J. Stanford Univ., CA (USA). Dept. of 
Biological Sciences. [1988]. 21p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG03-88ER60616. Order Number 
DE90013229. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

We proposed a workshop designed to evaluate current ap- 
proaches to the study of stresses on plant growth. The purpose of 
this meeting was to use a workshop format to examine, discuss, 
and evaluate the available approaches for developing a compre- 
hensive understanding of stress responses. We focused on the 
responses of plants to multiple stresses, the responses of a num- 
ber of species with life history strategies ranging from annual plants 
to evergreen plants, and the links between stress-caused changes 
in metabolism and changes in growth. The meeting was organized 
to initiate the development of a unified approach for determining 
plant responses to stresses. This report consists of a discussion of 
concepts underlying the need for developing a unified approach to 
the study of stress effects on plant growth. in addition, we discuss 
the time frame for environmental change and plant response, as 
well as the processes by which plants compensate to stresses. We 
describe the organization of a scientific conference and outline 
plans for publishing a book based upon ideas developed from the 
conference. Finally, we present conclusions drawn from this effort. 


39831 (ORNL-6592) Comparative hazard evaluation, an ap- 
proach to regulation: Formaldehyde in drinking water. Owen, 
B.A.; Dudney, C.S.; Tan, E.; Easterly, C.E. Oak Ridge National 
Lab., TN (USA). Apr 1990. 42p. Sponsored by U.S. Department of 
Defense. DOE Contract AC05-840R21400. Order Number 
DE90012001. Available from NTIS, PC A04/MF A01 - OSTI; GPO 


Dep. 
ERA Vol. 15, No. 17 233 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism and Toxicology 


Formaldehyde is an important industrial chemical that is ubiqui- 
tous to the human environment. The estimated 7 billion pounds of 
formaldehyde produced annually in the US are consumed in a 
great diversity of manufacturing and processing applications result- 
ing in occupational exposure of more than 1 million workers and in 
the nonoccupational exposure of 11 million consumers. Exposure 
to formaldehyde can result in a spectrum of adverse health effects 
depending on the concentration and route of entry into the body. 
This report will attempt to provide a comprehensive analysis of the 
available data regarding health effects of formaldehyde exposure, 
incorporating information on metabolism and biological mechanisms 
into a framework of comparative hazard evaluation. Integral to this 
effort will be a comparison of ingestion of formaldehyde in drinking 
water with ingestion of naturally occurring formaldehyde in foods 
and other substances generally regarded as safe. The perspective 
offered by this approach should provide a rational framework en- 
abling regulatory authorities and other concerned individuals to 
evaluate objectively the potential hazard of ingesting formaldehyde 
as a low-level contaminant in drinking water. A brief overview will 
examine the nature of residential exposure to formaldehyde from 
both air and water sources. A discussion of typical dietary sources 
of formaldehyde will extend the exposure assessment and provide 
data for later comparisons. In order to provide a better understand- 
ing of the health effects of formaldehyde, an overview of the 
metabolism and biological effects of formaldehyde, including toxic, 
teratogenic, mutagenic and carcinogenic effects will precede dis- 
cussion of the potential carcinogenicity of formaldehyde in humans. 
Then, the comparative hazard evaluation will be followed by a 
summary and conclusion. 161 refs., 2 figs., 2 tabs. 


39832 (ORNL/FTR-2921) [Biologically based methods for 
cancer risk assessment]: Foreign trip report, June 7-19, 1988. 
Travis, C.C. Oak Ridge National Lab., TN (USA). 27 Jun 1988. 
lip. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90012281. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler attended and directed a NATO Advanced Study In- 
stitute on Biologically Based Methods for Cancer Risk Assessment 
and presented a paper entitled “The Oncodynamics of Background 
Tumors in Rats.” The objective of the workshop was to investigate 
the applicability of biologically based methods for improving the hu- 
man cancer risk assessment process. A recent development in the 
cancer risk area is the advent of biologically based pharmacoki- 
netic and pharmacodynamic models. The intent of the workshop 
was to survey available pharmacokinetic and pharmacodynamic 
methods in cancer risk assessment and to identify methodological 
gaps and research needs for biologically based methods in cancer 
risk assessment. The workshop identified the following high priority 
research needs: the development of methodologies to extrapolate 
metabolic parameters for use in pharmacokinetic models from ro- 
dents to man and development of a data base on rodent liver 
cancer dynamics for use in calibrating and validating currently pro- 
posed pharmacodynamic models. 


39833 (PB-90-198904/XAB) Toxicological profile for 
toluene. Final rt. Clement Associates, Inc., Fairfax, VA 
(USA). Dec 1989. 145p. Available from NTIS, PC AO7/MF A01. 
The ATSDR Toxicological Profile for Toluene is intended to char- 
acterize succinctly the toxicological and health effects information 
for the substance. It identifies and reviews the key literature that 
describes the substance’s toxicological properties. Other literature 
is presented but described in less detail. The profile is not intended 
to be an exhaustive document; however, more comprehensive 
sources of specialty information are referenced. The profile begins 
with a public health statement, which describes in nontechnical lan- 
guage the substance’s relevant toxicological properties. Following 
the statement is material that presents levels of significant human 
exposure and, where known, significant health effects. The ade- 
quacy of information to determine the substance’s health effects is 
described. Research gaps in nontoxic and health effects informa- 
tion are described. Research gaps that are of significance to the 
protection of public health will be identified in a separate effort. The 
focus of the document is on health and toxicological information. 
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39834 (PB—90-207986/XAB) Toxic Chemical Release 
Inventory. TRIS tape specifications, GPO/NTIS format (docu- 
mentation). Environmental Protection Agency, Washington, DC 
(USA). Office of Toxic Substances. 19 Apr 1990. 75p. Available 
from NTIS, PC A04/MF A01. 

For system on magnetic tape, see PB-90-502030. 

The list of toxic chemicals subject to reporting consisted initially 
of chemicals listed for similar reporting purposes by the States of 
New Jersey and Maryland. There are over 300 chemicals and cate- 
gories on these lists. The document describes the inventory format 
as it is transmitted on magnetic tape. The specifications include 
record length, block size, character set, density, and record counts. 


39835 (PB—90-209339/XAB) Assessing human risks 

by neurotoxic substances. Draft report (Final). ENVIRON Corp., 
Washington, DC (USA). 16 Dec 1988. 60p. Available from NTIS, 
PC A04/MF AO1. 

The risk assessment approaches outlined have been extensively 
discussed in various federal and state regulations and guidance 
documents as well as in the scientific literature. Until the present 
most of the discussion has been devoted to substances that are 
carcinogenic. Some basis has been found for development of ex- 
plicit descriptions of carcinogenic risk, and most of the guidance 
documents mentioned deal with this issue. There is some discus- 
sion of noncarcinogenic effects in the NAS Drinking Water and 
Health series, in EPA’s Toxic Substances Control Act Test Guide- 
lines and in various documents issued by the World Health 
Organization. In most of these cases, and in many specific regula- 
tory applications, the Acceptable Daily Intake approach to risk 
characterization (or its equivalent in occupational settings) is ac- 
cepted. 


39836 (PB—90-502030/XAB) Toxic Release Inventory (TRI), 
1988. Data file. Nowak, G.D.; Merrick, E. Environmental Protection 
Agency, Washington, DC (USA). Office of Toxic Substances. 1988. 
mag ta Available from NTISCP T14. 

See also PB—89-186068. Source tape is in the ASCII character 
set. This restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. For price at 
6250 bpi density, call NTIS Computer Products. Price includes 
documentation, PB—90-207986. 

Section 313 of the Emergency Planning and Community Right- 
to-Know Act of the Superfund Amendments and Reauthorization 
Act of 1986 requires EPA to establish a national inventory of toxic 
chemical emissions from certain facilities. The final Toxic Chemical 
Release Form R and regulations for the 1987 reporting year were 
published in the Federal Register on February 16, 1988 (53 FR 
4500-4554). The list of toxic chemicals subject to reporting con- 
sisted initially of chemicals listed for similar reporting purposes by 
the States of New Jersey and Maryland. There are over 300 chem- 
icals and categories on these lists. The reporting requirement 
applies to owners and operators of facilities that have 10 or more 
full-time employees, that are in Standard Industrial Classification 
codes 20 through 39 (i.e., manufacturing facilities) and that manu- 
facture (including importing), process or otherwise use a listed 
toxic chemical in excess of specified threshold quantities. 


39837 (PB-90-502071/XAB) Environmental fate data base 
(ENVIROFATE): Journal citations (XREF), April 1990. Data file. 
Boethling, R.; Tirado, N. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Pesticides and Toxic Substances. Apr 
1990. mag ta Available from NTISCP T02. 

Supersedes PB—90-501313. Source tape is in the ASCII charac- 
ter set. This restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. For price at 
6250 bpi density, call NTIS Computer Products. 

The file contains the full reference (authors, titles and citation) 
for references included in Datalog, Biolog, and Chemfate 
databases. The references are linked to the other files by refer- 
ence number. Each record contains a reference number (RNO) (6 
bytes), a list of authors separated by semi-colons (AUT) (150 
bytes), a title (TLE) (244 bytes), the journal of source (JRN) (200 
bytes), the citation (CIT) (200 bytes), and the year (YRP) (19nn or 
blank if not applicable) (4 bytes). 





39838 (PB-90-591290/XAB) Toxic Substances Control Act 
(TSCA) Test Submissions data base (TSCATS). Comprehensive 
update tape. Data file. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Toxic Substances. Mar 1990. mag ta 
Available from NTISSubscription. 

Supersedes PB-88-912900. Source tape is in the ASCII charac- 
ter set. This restricts preparation to 9 track, one-half inch tape only. 
Identify recording mode by specifying density only. For price at 
6250 bpi density, call NTIS Computer Products. Available on sub- 
scription, North American Continent price $1,360.00/year; individual 
issue $340.00; all others write for quote. Issued quarterly. 

The Toxic Substances Control Act Test Submissions Database 
(TSCATS) was developed to make unpublished test data available 
to the public. The test data is submitted to the US Environmental 
Protection Agency by industry under the Toxic Substances Control 
Act. Test is broadly defined to include case reports, episodic inci- 
dents, such as spills, and formal test study presentations. The 
database allows searching of test submissions according to 
specific chemical identity or type of study when used with an ap- 
propriate search retrieval software program. Studies are indexed 
under three broad subject areas: health effects, environmental ef- 
fects and environmental fate. Additional controlled vocabulary 
terms are assigned which describe the experimental protocol and 
test observations. Records identify reference information needed to 
locate the scurce document, as well as the submitting organization 
and reason for submission of the test data. 


39839 (PB-90-867029/XAB) Lead exposure: Public and 
occupational health hazards. January 1978-July 1989 (A Bibli- 
ography from Pollution Abstracts). Report for January 
1978-July 1989. National Technical Information Service, Springfield, 
VA (USA). May 1990. 115p. Available from NTISPC NO1/MF N01. 

Supersedes PB-89-860928. 

This bibliography contains citations concerning the effects of 
chronic lead exposure. Occupational hazards, automobile emis- 
sions, and air pollution and their relation to lead toxicity are cited. 
Lead absorption in children is discussed. The clinical features of 
lead toxicity are noted and biochemical assays for the quantitation 
of blood and tissue lead levels are discussed. D-aminolevulenic 
acid dehydratase and its relation to blood lead levels is cited. Ani- 
mal studies are noted. (This updated bibliography contains 258 
citations, 22 of which are new entries to the previous edition.) 


39840 (PB-90-867060/XAB) Pulp and paper mill effluents: 
Toxicity to humans. February 1987-March 1990 (A Bibliography 
from the Paper and Board, Printing, and Packaging Industries 
Research Associations data base). Report for February 1987- 
March 1990. National Technical Information Service, Springfield, 
VA (USA). May 1990. 94p. Available from NTISPC NO1/MF N01. 

Supersedes PB-90-852260. 

This bibliography contains citations concerning the hazards of 
toxic pulping and papermaking effluents to plant workers and the 
populace surrounding the plant. Biomonitoring studies, bioassay 
performance and reliability, cost factors of reducing toxicity, and ef- 
fects of reducing toxicity on biological treatment of wastes are 
discussed. Evaluation of toxicity and mutagenicity of effluents 
within the plants compared with those discharged to the outside 
environment is included. Toxicity of pulping effluents to fish and 
water vegetation is covered in another bibliography. (This updated 
bibliography contains 120 citations, 22 of which are new entries to 
the previous edition.) 


39841 (PB—90-868050/XAB) Formaldehyde: Industrial 
health hazards. February 1970-March 1990 (A Bibliography 
from the NTIS data base). Report for February 1970-March 
1990. National Technical Information Service, Springfield, VA 
(USA). May 1990. 132p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-861751. 

This bibliography contains citations concerning the health haz- 
ards of formaldehyde inhalation. Health hazard evaluation reports 
of industrial sites are discussed, and the effects of formaldehyde 
on animals and humans are considered. Industrial hygiene sam- 
pling method and analytical methods to quantitate formaldehyde 
are also discussed. (This updated bibliography contains 219 cita- 
tions, 19 of which are new entries to the previous edition.) 
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39842 (PB-90-868167/XAB) Packaging materials biodegra- 
dation. January 1973-February 1990 (A Bibliography from the 
Rubber and Plastics Research Association data base). Report 
for January 1973-February 1990. National Technical Information 
Service, Springfield, VA (USA). May 1990. 96p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-90-852815. 

This bibliography contains citations concerning the biodegrada- 
tion of packaging materials. Plastic films, cellophane, and 
biodegradable plastic bottles are emphasized. European, state, and 
local laws and regulations prohibiting the use of plastics that are 
not degradable are discussed. A starch-based plastic additive that 
promotes plastic biodegradation is briefly examined. (This updated 
bibliography contains 176 citations, 26 of which are new entries to 
the previous edition.) 


39843 (PB-90-868209/XAB) Toxic Release Inventory data 
base. August 1988-March 1990 (A Bibliography from the NTIS 
data base). Report for August 1988-March 1990. National Tech- 
nical Information Service, Springfield, VA (USA). May 1990. 69p. 
Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the Toxic Release 
Inventory (TRI) database issued by the Environmental Protection 
Agency (EPA). The TRI database was begun by EPA in response 
to Section 313 of the Emergency Planning and Community Right- 
to-Know Act of the Superfund Amendments and Reauthorization 
Act of 1986, which required EPA to establish an inventory of rou- 
tine toxic chemical emissions from certain facilities. There are over 
300 chemicals and categories on these lists. The reporting require- 
ment applies to owners and operators of manufacturing facilities 
that employ 10 or more full-time employees and that manufacture, 
process, or otherwise use a tested toxic chemical in excess of 
specified threshold quantities. The data file is contained on 
diskettes in dBASE Ill format or LOTUS 1-2-3 format available 
from the National Technical Information Service (NTIS). (Contains 
116 citations fully indexed and including a title list.) 


39844 (PB—90-921100/XAB) Health effects assessment 
summary tables: Fourth quarter, FY 1989. Environmental Pro- 
tection Agency, Washington, DC (USA). Oct 1989. 1p. Available 
from NTISStanding Order. 

Paper copy available on Standing Order, Deposit Account re- 
quired (Minimum deposit $100 North American Continent; all others 
$200). Single copies also available. Issued and superseded quar- 
terly. 

The document is an excellent pointer system to identify current 
literature or changes in assessment criteria for many chemicals of 
interest to Superfund. It was prepared for Superfund use by the 
Environmental Criteria and Assessment Office (ECAO- Cin) in 
EPA's Office of Health and Environmental Assessment. Chemicals 
considered are those for which Health Effects Assessment 
Documents, Health and Environmental Effects Profiles, Health As- 
sessment Documents or Air Quality Criteria Documents have been 
prepared by ECAO. Radionuclides considered are those believed 
to be most common at Superfund sites. Tables summarize refer- 
ence doses (RfDs) for toxicity from subchronic and chronic 
inhalation, oral exposure, slope factors and unit risk values for car- 
cinogenicity based on lifetime inhalation and oral exposure, and 
radionuclide carcinogenicity. 


39845 Fate and effects of PAHs in the terrestrial environ- 
ment: An overview. Edwards, N.T. (Oak Ridge National Lab., TN 
(USA). Environmental Sciences Div.). pp. 92 of Proceedings of the 
Air and Waste Management Assoc. 82nd annual meeting and exhi- 
bition (Abstracts). Air and Waste Management Assoc., Pittsburgh, 
PA (USA) (1989). (CONF-890692-: 82. Air and Waste Manage- 
ment Association annual meeting and exhibition, Anaheim, CA 
(USA), 25-30 Jun 1989). 

Technical Report 89-88.4. 

The purpose of this paper is to summarize understanding of the 
fate of PAHs in the terrestrial environment and their effects on veg- 
etation. Vegetation can assimilate PAHs from soil through their root 
systems but bioconcentration factors are generally <1. PAHs are 
scavenged from the air by plant leaves. Assimilation rates vary 
with environmental conditions, plant species, and physico-chemical 
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properties of the individual PAHs. They can be chemically trans- 
formed by vegetation, soil microorganisms, and by photo-oxidation 
especially at warm temperatures and high ozone concentrations. 
Future research should include all PAHs frequently found in the en- 
vironment. Research priorities should include studies on the 
products of PAH metabolism in air, soil, and vegetation and studies 
on the fate of the metabolic products. Effects studies indicate that 
PAHs may act as regulators of plant growth and morphogenesis. 
However, given the paucity of effects studies, new initiatives in this 
area of research are needed. 


5604 Other Environmental Pollutant Effects 


39846 (AD-A-219377/9/XAB) Exposure of human cells to 
electromagnetic fields. Final report, 1 January 1988-31 Decem- 
ber 1989. Henderson, A.S. City Univ. of New York, NY (USA). 
Research Foundation. 27 Feb 1990. 23p. Available from NTIS, PC 
A03/MF A01. 

This study addressed the following basic question: How does 
extremely low-level non-ionizing radiation affect human cells, and if 
there are cellular responses that can be directly related to signal 
parameters such as frequency, amplitude and time of exposure. 
The focus of these studies was to identify transcriptional changes 
in human cultured cells, HL60, which result from exposure of these 
cells to defined extremely low frequency electromagnetic fields (elf 
EMFS). Our experiments show a pronounced measurable re- 
sponse observed as transcript increase, with associated changes 
in protein synthesis. The major findings relative to transcriptional 
changes are fourfold: (1) transcript changes in human cells corre- 
late with previous findings of transcriptional and translational 
changes in Drosophila salivary gland cells; (2) the frequency of the 
signal in the amplitude (with resulting changes in E- and B-fields) 
in log increments from 0.5 to 500 uV at 60 Hz gives both amplitude 
and time-dependent windows, and (4) genes not usually expressed 
in HL-60 are unaffected by exposure to elf EMFs. Changes in the 
overall protein synthetic pattern have also been observed following 
exposure of HL60 cells to 60 Hz signals. 


39847 (AD-A-219570/9/XAB) High-peak-power microwave 
pulses at 2.37 GHz: No effects on vigilance performance in 
monkeys. Interim report, February 1988-February 1989. 
D’Andrea, J.A.; Knepton, J.; Cobb, B.L.; Kiauenberg, B.J.; Merritt, 
J.H. Naval Aerospace Medical Research Lab., Pensacola, FL 
(USA). 2 Nov 1989. 19p. (NAMRL-1348). Available from NTIS, PC 
A03/MF A01. 

The current safety standards for occupational exposure radio fre- 
quency and microwave exposure do not limit the peak power of 
microwave pulses. To evaluate whether short-duration (93 ns) high- 
peak-power microwave pulses can alter behavioral performance, 
four rhesus monkeys were exposed to peak powers of 7.02-11.30 
kW/cm2 while they performed a vigilance task. The behavior con- 
sisted of two components: responding on a variable interval 
schedule on one lever and to reaction time on a second lever. Cor- 
rect responding on each lever was signaled by auditory stimuli. 
Trained monkeys performed the task during exposure to 2.37-GHz 
microwave pulses delivered concurrently with the auditory signals. 
The estimated peak whole-body specific absorption rate (SAR) for 
each pulse was between 582.7 and 937.9 kW/kg (54-87 mJ/kg per 
pulse). Compared to sham irradiation, significant changes in be- 
havioral performance were not observed. 


39848 (AD-A-219659/0/XAB) Laser eye protection. Interim 
report, July 1989-January 1990. Allen, R.G.; Labo, J.A.; Mayo, 
M.W. School of Aerospace Medicine, Brooks AFB, TX (USA). Jan 
1990. 14p. (USAFSAM-PROC-89-27). Available from NTIS, PC 
A03/MF A01. 

Laser applications have proliferated in recent years and, as to be 
expected, their presence is no longer confined to the laboratory or 
places where access to their radiation can be easily controlled. 
One obvious application where this is so is in military operations 
where various devices such as laser range finders, target designa- 
tors, and secure communications equipment elevate the risk of 
exposure, specifically eye exposure, to unacceptable levels. Al- 
though the need for eye protection in the laboratory and other 
controlled areas has been appreciated since the invention of the 
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laser, the use of lasers in circumstances where safety or the risk of 
temporary loss of vision, which can not always be ensured by 
administrative procedures, has made adequate eye protection es- 
sential. It is the critical nature of many military operations that has 
driven the search for eye protection against both nuclear and laser 
radiation. At the same time, the requirement to maintain useful vi- 
sion during irradiation as well as advances in laser technology 
have complicated the problem enormously. Pertinent aspects of the 
problem, such as laser characteristics—pulse width, repetition rate, 
laser wavelength tunability or agility, as well as effects on vision for 
various exposures have been estimated, as have the characteris- 
tics required of eye protective devices. Various classes of devices 
are discussed, and advantages and disadvantages noted. 


39849 (AD-A-219676/4/XAB) Dazzling glare: Protection cri- 
teria versus visual performance. Interim report, September 
1985-August 1990. Sheehy, J.B. Naval Air Development Center, 
Warminster, PA (USA). Air Vehicle and Crew Systems Technology 
Dept. 7 Jun 1989. 22p. (NADC—89076-60). Available from NTIS, 
PC A03/MF A01. 

Laser eye protection was first introduced into the U.S. Fleet 
when the need arose to protect aviators and aircrew from our own 
neodymium systems. This protection was designed to reduce the 
incidence energy below the maximum permissible exposure level 
established by the American National Standards institute. Since 
range finders used an infrared wavelength, as defined and there- 
fore not visible to the eye, there was no possibility of glare. With 
time more systems were developed employing lasers in both the 
visible and infrared portion of the spectrum. When the lasing of the 
police helicopter in Los Angeles was first reported in 1981 it imme- 
diately became apparent that for wavelengths in the visible portion 
of the spectrum substantial losses in visual performance could be 
encountered at safe exposure levels. The incident emphasized the 
need to develop laser eye protection based on criteria that encom- 
passed both transient (glare) and permanent (burns, hemorraghic 
lesions) effects. The goal of this research project has been to es- 
tablish protection levels based on performance rather than damage 
criteria. 


39850 (AD-A-219697/0/XAB) Model for predicting the ef- 
fects of laser exposures and eye protection on vision. Interim 
report, January 1989-January 1990. Menendez, A.R.; Smith, P.A. 
School of Aerospace Medicine, Brooks AFB, TX (USA). Jan 1990. 
14p. (USAFSAM-PROC-—89-26). Available from NTIS, PC A03/MF 
A01. 

Laser safety standards and eye protection (filters) are designed 
to limit ocular exposures to prevent retinal lesions, yet eyesafe 
laser exposures can disrupt vision by causing glare and flashblind- 
ness. Protective filters can have opposing effects on vision 
function. They reduce laser exposures but also reduce task lumi- 
nance and contrast. Filters alone may interfere with vision and 
consequently reduce work safety and performance. It is therefore 
important to be able to predict the effects of both laser exposures 
and protective filters to assess trade-offs between protection and 
visual function. This paper briefly reviews the methods, concepts, 
and experimental database used in our laboratory to predict laser, 
filter, and laser-plus-filter effects on tasks involving visual detection. 
The modeling approach uses estimates of the spatial distribution of 
light in the retinal image of the laser source to predict glare, flash- 
blindness, and retinal lesions. It also considers the non-uniformity 
of visual abilities across the retina in predicting the impact of a 
laser exposure of a given size and retinal location. The proposed 
modeling approach provides a general framework for the interpre- 
tation, integration, and application of data from various studies. It 
has the potential to assess the effects of lasers and eye-protection 
devices on vision, and to guide visual simulations of the appear- 
ance of displays and scenes after laser exposures. The model is 
far from complete and is complicated by the number of variables 
affecting laser exposures, vision, and the role of vision in occupa- 
tional tasks. 


39851 (EPRI-EN-6863) An alternative hypothesis for asso- 
ciation between distribution wiring configurations and cancer: 
Planning phase. Kavet, R. (Environmental Research Information, 
Inc., Palo Alto, CA (USA)); Silva, J.M. Electric Power Research 
Inst., Palo Alto, CA (USA); Environmental Research Information, 





Inc., Palo Alto, CA (USA); Enertech Consultants, Campbell, CA 
(USA). G@Jun 1990. 90p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

Several epidemiologic studies have reported positive associa- 
tions between electric distribution wiring configurations and cancer 
incidence, particularly among children. According to the investiga- 
tors of these studies, the results suggest a possible link between 
exposure to 60-Hertz magnetic fields because residential magnetic 
fields are correlated with wiring configurations. This report analyzes 
the plausibility of an alternate hypothesis to explain the epidemio- 
logic observations, and recommends research to explore its 
validity. According to the hypothesis, ground return currents in 
plumbing service lines are associated with electric wiring configura- 
tion, and cause the release of corrosion products in tap water, 
whose ingestion constitutes a risk factor for cancer. To corroborate 
this hypothesis three conditions must be satisfied: the magnitude 
of the ground return currents in water pipes is related to wiring 
configuration, with higher currents generally found associated with 
homes classified in the high exposure categories; corrosion on the 
internal surface of water pipe is related to ac currents flowing on 
the pipe, with higher currents associated with higher rates of corro- 
sion, and ingestion of water from pipes undergoing AC-induced 
corrosive processes increases the probability of developing cancer. 
The study’s analysis did not uncover any critical data that would 
undermine the plausibility of this confounder hypothesis. 102 refs., 
11 figs., 22 tabs. 


39852 (PB—90-866948/XAB) Acoustic noise reduction. Oc- 
tober 1970-March 1990 (A Bibliography from the US Patent 
data base). Report for October 1970-March 1990. National Tech- 
nical Information Service, Springfield, VA (USA). May 1990. 152p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB-90-850751. 

This bibliography contains citations of selected patents concern- 
ing methods, devices, and materials for acoustic noise reduction. 
Included are noise reduction techniques for engines, turbines, ma- 
chinery, motor vehicles, pumps, aircraft cabins, and compressors. 
(This updated bibliography contains 360 citations, 133 of which are 
new entries to the previous edition.) 


39853. The Moscow signal. Wilson, B.W. (Pacific Northwest 
Lab., Richland, WA (US)). pp. 3-8 of Extremely low frequency elec- 
tromagnetic fields: The question of cancer. Wilson, B.W.; Stevens, 
R.G.; Anderson, L.E. Battelle Press, Columbus, OH (USA) (1990). 

During the past century, dramatic changes have occurred in the 
human habitat. One of the most significant is the development and 
use of electric power. Electricity has formed a base for modern 
technology, and its benefits as a keystone of industrial societies 
can scarcely be quantified. The author discusses how its increased 
generation and use have caused radical changes in human expo- 
sure to virtually the entire electromagnetic spectrum, including 
nonionizing radiation such as microwaves, radio-frequency signals 
(RF), and the extremely low frequency (ELF) electric and magnetic 
fields associated with electric-power transmission. 


57 HEALTH AND SAFETY 


39854 (PB—90-202334/XAB) Power system static security 
control: Final report. NSF SBIR Phase 1 feasibility study. Fink, 
L.H. Carlsen and Fink Associates, Inc., Fairfax, VA (USA). Jul 
1987. 23p. Available from NTIS, PC A03/MF A01. 

The report describes the formulation of a preliminary procedure 
for static security control of power systems and establishes the via- 
bility of the procedure. Within the framework of a multiobjective 
decision process, the procedure exhibits three major innovations 
that are potential improvements over the state of the art: the pro- 
cedure incorporates an optimized performance index for evaluating 
the control actions according to the degree of system stress; the 
procedure weights that degree of system stress with the probability 
of occurrence of the originating critical contingency; and incorporat- 
ing the optimized performance index into the procedure not only 
contributes in measuring system stress, but the index sensitivities 
also provide a measure of control effectiveness. 
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Refer also to citation(s) 38438, 38439, 38633, 39326, 39764, 40270 


39855 (AD-A-219358/9/XAB) Seismic-wave propagation, at- 
tenuation and scattering over regional distances. Final report, 
28 July 1988-27 July 1989. Toksoez, N.; Ben-Menahem, A.; Char- 
rette, E.E.; Dainty, A.M.; Gibson, R.L. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Earth Resources Lab. 11 Dec 1989. 98p. 
Available from NTIS, PC AO5S/MF A01. 

The objective of this project was to conduct basic research on 
the propagation of seismic energy at regional (100-1000 km) dis- 
tances for purposes of monitoring underground nuclear explosions. 
The problems studied were the coherency of the seismic S 
phases, especially Lg, and the implications in terms of the scatter- 
ing properties of the earth medium; and scattering from anisotropic 
inclusions. This Final Report consists of preprints of two papers on 
these subjects. The first concerns the measurement of coherency 
of the Sn/Lg phases at distances of 200-400 km for quarry blasts 
recorded at the Fennoscandian arrays ARCESS, FINESA, and 
NORESS, and its interpretation. The measurements indicate wave- 
length scaling of the spatial coherency, i.e., scaling according to 
the scale of the wave only, in the frequency band 1-10 Hz; the 
wavelength range is 0.4-2 km. This suggests there is no medium 
scale in this size range. Numerical experiments with randomized 
time series demonstrate that spatial coherency is mainly controlled 
by phase (travel time) variations. Preliminary work with finite differ- 
ence modelling of these regional phases shows that crustal models 
with random velocity variations have the potential to explain the 
observations. 


39856 (AD-A-219367/0/XAB) Analysis of salmon near-field 
data for nonlinear attenuation. Final technical report, August 
1987-October 1989. McCartor, G.D.; Wortman, W.R. Mission 
Research Corp., Santa Barbara, CA (USA). Oct 1989. 5ip. (MRC- 
R-1264). Available from NTIS, PC A04/MF A01. 

In order to assess the existence and impact of mild nonlinear 
contributions to the attenuation of seismic signals from under- 
ground explosions, free-field motion data from underground 5.3 kT 
nuclear test Salmon have been examined. These data, which were 
taken at ranges from 166 to 660 meters, show moderate strains 
(10-3 to .0001) which may provide nonlinear attenuation. The at- 
tenuation over an order of magnitude in peak amplitude can be 
described approximately by an attenuation function Q of a bit less 
than 10; however, the resulting waveform is noticeably wider than 
the data. A linear but frequency dependent Q which decreases 
with decreasing frequency gives a reasonable fit to much of the 
waveform change as well as the peak amplitude decay with range. 
There remains a higher speed precursor which precedes the main 
pulse in the data which cannot be described by this linear Q. With 
a spherical finite difference calculation driven by the 166 meter. 
Saimon pulse, it is found that a rapid shear modulus decrease at a 
.0001 strain threshold can reproduce the observed precursor and 
other features of the pulses at greater ranges when a linear ab- 
sorption band Q approx. 10 is also added. The attenuation of the 
Salmon pulse is thus partly attributable to a nonlinear effect of 
material failure as well as a conventional linear mechanism. Key- 
words: Salmon shot. (aw) 


39857 (AD-A-219482/7/XAB) Analysis of regional phases 
using three-component data. Final report, 19 August 1987-31 
August 1989. Nafi Toksoez, M.; Ben-Menahem, A.; Dainty, A.M.; 
Mandal, B.; Prange, M. Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Earth Resources Lab. 20 Nov 1989. 233p. Available 
from NTIS, PC A11/MF A02. 

The objective of this project was to conduct basic research on 
the propagation of seismic energy at regional (100 to 1000 km) dis- 
tances for purposes of monitoring underground nuclear explosions. 
The problems studied were scattering of seismic body waves by 
rough interfaces, the effect of anisotropic media on the seismic ra- 
diation from sources embedded in them, and the attenuation of 
crustal phases. This Final Report consists of preprints of four pa- 
pers on these subjects. The first concerns scattering of body waves 
by rough interfaces. A plane wave (P or S) incident on a rough in- 
terface is considered. If the interface were plane the solution would 
be given by the classical reflection and transmission coefficients 
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from which scattered field under the approximations that the inter- 
face height perturbation is much smaller than a wavelength and the 
interface slope perturbations are much less than unity. The solution 
may be expressed as three-dimensional scattering kernals that al- 
low reconstruction of scattered reflected and transmitted fields. 


39858 (DOE/ER/13978-2) Organic geochemical and tec- 
tonic evolution of the midcontinent rift system: Organic 
geochemistry and micropaleontology: Progress report. Hayes, 
J.M. (indiana Univ., Bloomington, IN (USA). Dept. of Chemistry); 
Pratt, L.M.; Knoll, A.H. Indiana Univ. Foundation, Bloomington, IN 
(USA). 1 Jun 1990. 22p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-88ER13978. Order Number 
DE90013107. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Satan the second year of funding for this project, we completed 
routine organic geochemical analyses on a set of about 150 sam- 
ples of the Nonesuch Formation from cores and outcrops in 
Wisconsin and Michigan. Hieshima and Lichtfouse traveled to the 
lowa Geological Survey in December, 1989 to sample cores and 
cutting from the M.G. Eischied #1 Well. This exploration well pene- 
trated over 4,000 meters of Precambrian volcanic and sedimentary 
strata, ultimately encountering about 400 meters of black shale 
similar to the Nonesuch at a depth close to 5,000 meters. In 
February and March of 1990, Hieshima traveled to Australia and 
worked for two months with Roger Summons (Bureau of Mineral 
Resources) on the molecular structure of chemical fossils (biomark- 
ers) in the Nonesuch. Isomeric ratios and absolute abundances of 
both common and novel biomarkers were determined for the satu- 
rated and aromatic hydrocarbon fractions of about twenty samples. 
During May Jeff Mauk (Ph.D. student with William Kelly at the Uni- 
versity of Michigan) came to Indiana with carefully collected 
samples of rocks and petroleums from the White Pine Mine. Ana- 
lytical data on these samples will provide a basis for comparison of 
thermal maturity and chemical alteration between the Nonesuch 
within and outside the zone of copper mineralization. 


39859 (DOE/ER/14084—1) Reservoir characterization by 
cross hole measurements: Semi-annual progress report. 
Turpening, R. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Earth Resources Lab. [1990]. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-89ER14084. Order Number 
DE90013750. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The Earth Resources Laboratory (ERL) at the Massachusetts In- 
stitute of Technology (MIT) has completed the first six months of a 
four year research effort. This program of investigation in conjunc- 
tion with the companion effort at the Sandia National Laboraiories 
is focused on the field use of cross hole measurements in reservoir 
characterization. During this period of time our efforts have focused 
on three major areas of preparation. First, we have upgraded the 
data handling capabilities of ERL in anticipation of huge volumes of 
cross hole data. Secondly we have had discussions with Sandia 
and contractors as they prepare the source and recording equip- 
ment. Lastly, we have used sophisticated numerical techniques to 
model the seismic wave propagation between the two boreholes. 
This will prepare use for the actual design of the source/receiver 
geometry. 3 figs. 


39860 (ESRF-105) Regional ice scour data base update 
studies. King, E.L. (Geonautics Ltd., St. John’s, NF (Canada)); 
Gillespie, R.T.; Carter, W.J.; Cumming, E.H. Canadian Forestry 
Service, Ottawa, ON (Canada). Economics Branch. Oct 1989. 
168p. (CE-03080). Available from Infopall, Pallister Resource Man- 
agement, Bay 105, 4116 - 64th. Ave., S.E., Calgary, AB, CAN T2C 
2B3. Prices: PRICES UPON REQUEST. 

A study was undertaken to update and refine a computerized 
database of ice scour distribution and characteristics for the east- 
ern Canadian continental shelf, an area of interest to offshore oil 
and gas exploration and development. The database incorporates 
regional survey lines of sidescan sonar and sub-bottom profiler 
data from the Grand Banks, Labrador Shelf, Baffin Island Shelf, 
and Lancaster Sound regions. An additional amount of information 
was provided from site-specific wellsite surveys in the Grand Banks 
region. A preliminary analysis of the data base holdings for each of 
the 4 regions was carried out to illustrate the level of information 
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which can be extracted from the database. Two iceberg scour pop- 
ulations were distinguished on the northeastern Grand Banks. In 
water depths >110 m a dense population of partially buried scours 
exists, most of which are believed to have been formed before and 
during the low sealevel stand. A seemingly younger population oc- 
curs in shallower depths. Scour data from the Labrador Shelf show 
weak trends in distribution on a regional scale, and generally trend 
south-southeast. In the other 2 regions, regional conclusions are 
difficult to draw because of the sporadic data coverage. A study 
was also undertaken to analyze anticipated sources of error and 
degrees of potential variability of the database measurements. An 
overall observation of the results of this work indicates that the dis- 
tribution and morphology of iceberg scours on the eastern 
Canadian margin are controlled by factors including iceberg size, 
shape and strength of the iceberg keel, the nature of the driving 
forces, the geotechnical properties of the seabed, and the local hy- 
drodynamic conditions affecting scour preservation. 93 refs., 62 
figs., 7 tabs. 


39861 (PB—90-209750/XAB) Mississippi-Alabama marine 
ecosystem study annual report: Year 2. Volume 1. Technical 
narrative. Brooks, J.M.; Giammona, C.P. Texas A and M Univ., 
College Station, TX (USA). Research Foundation. Jan 1990. 365p. 
Available from NTIS, PC A16/MF A02. 

See also PB—90-190281 and Volume 2, PB—-90-209768. 

The report presents biological, physical, chemical, and geological 
characteristics that were studied between March 1987 and Febru- 
ary 1989 along the continental shelf of Mississippi and Alabama. 
Subbottom profiler records indicate that the shelf edge is built upon 
delta-front forset beds that were truncated by erosion during the 
last low stand of sea level in the Pleistocene. Holocene sediments 
cap the erosional surface, and the topographic features were con- 
structed on top of these sediments. Topographic features were 
generally pinnacles, with heights of about 2-15 m and widths of 2- 
200 m, probably formed by coral-algal assemblages; linear ridges; 
and enigmatic features. Sediments contained a mixture of biologi- 
cal and petroleum hydrocarbons. Biological hydrocarbons were 
predominantly plant biowaxes. Sediment polynuclear aromatic com- 
pounds (PAHs) on the shelf are on average six times lower than 
PAHs analyzed in sediments in adjacent bays. High hydrocarbon 
concentrations were isobaths with the stations closest to the delta 
containing the highest concentrations of hydrocarbons. Large varia- 
tions in sediment chemistry between samplings were observed. 
Sediments varied greatly in iron and trace metal content, but the 
variations seem to be largely the result of natural variability in grain 
size and mineralogy. Deep-water sediments were enriched in iron 
and trace metals compared to shallow water ones, but all were 
typical of unpolluted Gulf of Mexico shelf sediment. Fish food anal- 
yses have been completed for 2,500 specimens representing 42 
fish species. 


39862 (PB-90-209768/XAB) Mississippi-Alabama marine 
ecosystem study annual report: Year 2. Volume 2. Appen- 
dices. Brooks, J.M.; Giammona, C.P. Texas A and M Uni., 
College Station, TX (USA). Research Foundation. Jan 1990. 448p. 
Available from NTIS, PC A19/MF A03. 

See also PB—90-190299 and Volume 1, PB—90-209750. 

The report presents biological, physical, chemical, and geological 
characteristics that were studied between March 1987 and Febru- 
ary 1989 along the continental shelf of Mississippi and Alabama. 
Subbottom profiler records indicate that the shelf edge is built upon 
delta-front forset beds that were truncated by erosion during the 
last low stand of sea level in the Pleistocene. Holocene sediments 
cap the erosional surface, and the topographic features were con- 
structed on top of these sediments. Topographic features were 
generally pinnacles, with heights of about 2-15 m and widths of 2- 
200 m, probably formed by coral-algal assemblages; linear ridges; 
and enigmatic features. Sediments contained a mixture of biologi- 
cal and petroleum hydrocarbons. Biological hydrocarbons were 
predominantly plant biowaxes. Sediment polynuclear aromatic com- 
pounds (PAHs) on the shelf are on average six times lower than 
PAHs analyzed in sediments in adjacent bays. High hydrocarbon 
concentrations were isobaths with the stations closest to the delta 
containing the highest concentrations of hydrocarbons. Large varia- 
tions in sediment chemistry between samplings were observed. 





Sediments varied greatly in iron and trace metal content, but the 
variations seem to be largely the result of natural variability in grain 
size and mineralogy. Deep-water sediments were enriched in iron 
and trace metals compared to shallow water ones, but all were 
typical of unpoliuted Gulf of Mexico shelf sediment. Fish food anal- 
yses have been completed for 2,500 specimens representing 42 
fish species. 


39863 (SKB-TR-89-27) Post-excavation analysis of a 
revised hydraulic model of the Room 209 fracture, URL, Mani- 
toba, Canada: A part of the joint AECL/SKB characterization 
of the 240 m level at the URL, Manitoba, Canada. Winberg, A. 
(Swedish Geological Co, Goeteborg (Sweden)); Tin Chan; Griffiths, 
P.; Nakka, B. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Oct 1989. 46p. Order Number DE90631193. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

An excavation response test was conducted in the Room 209 on 
the 240 m level of the AECL Underground Research Laboratory. 
Model predictions prior to excavation were made of the geome- 
chanical response of the rock mass and the hydraulic response of 
an intercepted fracture. The model results were compared with ex- 
cavation response data collected in a comprehensive instrument 
array. The work performed has addressed discrepancies between 
calculated and in-situ measured hydraulic response as part of a 
post-test analysis. Already existing hydraulic conceptual models of 
the fracture were revised and any available information was 
included in the new model. The model reproduced the pre- 
excavation hydraulic head distribution and hydraulic test results in 
terms of normalized flow rate within 5% and 75%, respectively. It 
was also found that the model reproduced the results of cross-hole 
hydraulic interference tests at least from a qualitative standpoint. 
The next stage of the modelling addressed the response of the 
model to a simulation of the excavated pilot tunnel. The preliminary 
results suggested the presence of a skin of different permeability in 
a thin zone around the periphery of the tunnel. By altering the per- 
meability in the floor and along the walls and roof of the periphery, 
a better correspondence between calculated and measured draw- 
down was obtained. The same also applied for measured 
groundwater inflow in quantity, though not for the actual distribution 
on inflow. As probable causes for the interpreted positive skin in 
the crown and wall, temporary partial unsaturation and propulsion 
of debris into the fracture were suggested. The negative skin in the 
floor was interpreted as an effect of the dense and high energy 
charges used in the excavation process. (authors). 


39864 (SKB-TR-89-28) Earthquake mechanisms in North- 
ern Sweden Oct 1987 - Apr 1988. Slunga, Ragnar (National 
Defense Research Institute, Stockholm (Sweden)). Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Oct 
1989. 174p. Order Number DE90631194. Available from NTIS (US 
Sales Only), PC AO08/MF A01; OSTI; INIS. 

A network of six vertical short-period seismometers distributed 
over an area 200°100 square km in northern Sweden has been in 
operation since Oct 1987. During the first six months 38 earth- 
quakes within or close to the network have been located and 
analysed. The focal depths are in the range 4-30 km, the most fre- 
quent depths are 7-9 km which is 5 km shallower than in southern 
Sweden. The stresses released by the earthquakes have the hori- 
zontal principal compression in or close to the NW-SE quadrant. 
The most likely regional stress component has the principal com- 
pression in the direction N6OW (N120E). The relation between the 
surface and the earthquake fault plane intersections with the sur- 
face is preliminary investigated. There seems to be a good 
agreement between the fault plane strikes of the upper crustal 
earthquakes and the surface fault strikes. The dominating type of 
fault movements is strike-slip at subvertical planes. This is in 
agreement with the fault plane solutions for other areas in the 
Baltic Shield. There is also a reverse faulting component indicating 
the possibility that there exists a plate tectonic uplift component in 
Sweden. Finally an alternative view in the Baltic Shield seismicity 
is given. It is based on the Baltic Shield earthquake studies and on 
the results of geodetic levellings in Finland and Norway. It as- 
sumes the earthquakes to be preceded by aseismic sliding 
episodes over large parts of the faults, the earthquakes are unsta- 
ble sliding events at small locked parts (asperities) of the faults. 
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This view means for instance that for the geodynamical interpreta- 
tion of the earthquakes the peak slip is a more relevant parameter 
than the seismic moment. It also leads to estimates of the crustal 
deformations over southern Sweden of the order of 1 mm/year. 


39865 (SKB-TR-89-30) Seismic effects on bedrock and un- 
derground constructions. A literature survey of damage on 
constructions; Changes in groundwater levels and flow; 
Changes in chemistry in groundwater and gases. Roeshoff, 
Ke ert. Swedish Nuclear Fuel and Waste Management Co., 
Stoexhoim (Sweden). Jun 1989. 74p. Order Number DE90631196. 
Available from NTIS (US Sales Only), PC A04/MF A01; OSTI; INIS. 

This report is a literature review of direct and indirect effects of 
earthquakes on underground constructions as tunnels, caverns and 
mines. The direct damage will cause vibrations, shaking and dis- 
placement, which may lead to partial or total destruction of the 
underground facility. Damage caused by shaking has been re- 
ported in several studies, and several hundreds of events have 
been reported both from mines and tunnels. These reports are 
mainly from active earthquake areas. There are very few reports of 
damage caused by displacements on an existing fault. The dam- 
age, which may be severe, is generally concentrated to the vicinity 
of the fault zone. The report also includes a review of the effects 
caused by earthquakes on groundwater level, flow, pressure, 
chemistry and constituents in the ground. Such changes are mainly 
reported from studies in wells near active faults. The interesting 
coupling of changes in groundwater characteristics around an un- 
derground construction is, unfortunately, very seldom reported. The 
groundwater level and pressure changes are discussed in Chapter 
4. The bases for this part of the review is taken from the Alaska 
earthquake 1964. Other observations are reported from wells and 
reservoirs located near existing faults. Changes of the geochem- 
istry in groundwater and soil gases are reviewed in Chapter 4. The 
mechanisms of seismochemical anomalies are discussed and ex- 
amples of short and long term monitoring are given from USA, 
Soviet Union and China. Gases in ground water and soil is re- 
ported in Chapter 5. Radon is so far one of the most studied 
species and its variation in short, medium and long term with seis- 
mic activity is rather well understood. Other gases or isotopes that 
have been studied include helium, carbon dioxide, hydrogen, argon 
and methane, radium and uranium. The paper also includes same 
statements for repository design based on the result of the review. 
(81 refs.). 


39866 (UCRL-ID-104179) Lawrence Livermore National 
Laboratory post-Loma Prieta earthquake initiative: Seismic 
analysis of an elevated portion of the Bay Bridge distribution 
system structure. McCallen, D.; Goudreau, G. Lawrence Liver- 
more National Lab., CA (USA). Jun 1990. 36p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE90013518. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Because of the importance of earthquake safety for the citizens 
of California, and the potential devastating effects of future large 
earthquakes on the California economy, upper management at the 
Lawrence Livermore National Laboratory (LLNL) made a decision 
that LLNL should make available any unique laboratory resources 
to aid in post-earthquake studies. One area in which LLNL has at- 
tempted to help is in computer simulation of the performance of 
large scale transportation structures. The computer horsepower 
available at LLNL, coupled together with the in-house finite ele- 
ment software capabilities, results in a unique numerical simulation 
capability for large structures. The effort summarized in this report 
is one of a number of post-earthquake efforts at LLNL. The finan- 
cial support for this project was provided by the LLNL Engineering 
Department. 9 refs., 26 figs. 
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39867 (AD-A-219333/2/XAB) 154-day periodicity in the oc- 
currence rate of proton flares. Bai, T.; Cliver, E.W. Stanford 
Univ., CA (USA). 1989. 40p. Available from NTIS, PC A03/MF A01. 

We have analyzed periodicities in the occurrence rate of proton 
flares for solar cycles 19 through 21 (1955-86) and have identified 
two epochs that exhibit a 154-day periodicity. These epochs are a 
14-year interval from 1958 January through 1971 December and a 
§.5-year interval from 1978 February to 1983 August. The best- 
determined period is 154.6. We have found that the phase of this 
periodicity changed between the above-mentioned two epochs by 
about one half of a period. It appears that the occurrence rate of 
proton flares is more sensitive to the 154-day periodicity than the 
occurrence rate of flares selected by other criteria. 


39868 (DOE/ER/03130-453) Progress report for a research 
program in theoretical high energy physics. Feldman, D.; Fried, 
H.M.; Jevicki, A.; Kang, Kyungsik; Tan, Chung-!. Brown Univ., 
Providence, RI (USA). Dept. of Physics. 30 Jun 1990. 24p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76ERO03130. (BROWN-HET-758). Order Number DE90013322. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Research this past year was carried out in the fields of cosmic 
strings and galaxy formation, inflationary models of the universe, 
topological defects and phase transitions, group contractions and 
chiral fermions, low-frequency approximations in (QCD), loop 
bremsstrahlung of ete and u*y~ pairs in heavy-ion collisions, 
approximations to solutions of non-linear differential equations, the 
use of “continued functions” as solution to vortex problems, string 
theory and large-N matrix models, topological expansions in QCD, 
one-dimensional string theory and its infrared divergences, strings 
in less than one-dimension, hadron-hadron interactions and the 
possible existence of the odderon, electroweak interactions and 
possible new physics in the TeV range, axions, quark flavor mix- 
ings and neutrino oscillations, large-N matrix models and their 
reiation to string theories and two-dimensional quantized gravity, 
and the statistical mechanics of strings at high temperatures. 


39869 (DOE/ER/03130-454) Progress report for a research 
program in physics of the early universe. Brandenberger, R.H. 
Brown Univ., Providence, RI (USA). Dept. of Physics. 30 Jun 1990. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76ER03130. Order Number DE90013319. Available from 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 

Since June 1989 most of my research has been devoted to early 
Universe cosmology. The four focal points have been: Galaxy and 
large-scale structure formation with cosmic strings. Quantum field 
theoretical effects near cosmic strings and their observational sig- 
natures. Dynamics of inflationary Universe models. Quantum 
particle production and formation of topological defects during 
phase transitions. 


39870 (ESA-SP-290, pp. 41-47) Measurements of the D/H 
ratio in planetary atmospheres by ground based infrared spec- 
troscopy. Debergh, C. (institut d'Astrophysique, Paris (France)); 
Lutz, B.L.; Owen, T.; Maillard, J.P. European Space Agency, 75 - 
Paris (France). Sep 1989. (ETN—90-96225;CONF-8812137-: 
Workshop on infrared spectroscopy in astronomy, Salamanca 
(Spain), 7 Dec 1988). In Infrared Spectroscopy in Astronomy. 
Available from NTIS, PC A23/MF A04; ESA Publications Div., ES- 
TEC, Noordwijk, Netherlands, 80 Dutch guilders. 

A systematic study of deuterium in the solar system using the 
molecules CH3D and HDO as tracers is carried out. For the outer 
solar system, ground-based spectra of Saturn, Uranus, Neptune 
and Titan in the region of CH3D absorptions near, 1.6 microns are 
obtained. The analyses of these spectra required extensive high- 
resolution laboratory studies of both CH4 and CH3D. For the 
terrestrial planets, the spectrum of Mars in the region of HDO ab- 
sorption near 3.7 microns, is recorded. A similar study of Venus is 
underway. The values of D/H derived from these investigations are 
used to constrain models for the origin and evolution of the various 
atmospheres. 


39871 (ESA-SP-290, pp. 6) Interstellar extinction in the in- 
frared. Draine, B.T. European Space Agency, 75 - Paris (France). 
Sep 1989. (ETN-90-96225;CONF-8812137—: Workshop on in- 
frared spectroscopy in astronomy, Salamanca (Spain), 7 Dec 
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1988). In Infrared Spectroscopy in Astronomy. Available from 
NTIS, PC A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, 
Netherlands, 80 Dutch guilders. 

Extinction by interstellar dust at infrared wavelengths is re- 
viewed. For wavelengths between 0.7 and 7 microns the observed 
extinction, both in the Galaxy and in the Magellanic clouds, 
appears to be consistent with a power law (A sub lambda propor- 
tional to lambda to the power of minus 1.75). In the 8 to 30 
microns region interstellar extinction is dominated by the 9.7 mi- 
crons and 18 microns silicate features; the absolute strength, the 
detailed wavelength-dependence of these features, and the possi- 
ble variation of the profile shape from diffuse clouds to dense 
clouds, all remain controversial. In the far-infrared, grain emissivity 
estimates by different authors vary considerably. 


39872 (ESA-SP-290, pp. 133-139) Dust continuum spectra 
from model Hil regions. Aannestad, P.A. (Rutherford High Energy 
Lab., Chilton (England)); Emery, R.J. European Space Agency, 75 
- Paris (France). Sep 1989. (ETN—90-96225;CONF-8812137-: 
Workshop on infrared spectroscopy in astronomy, Salamanca 
(Spain), 7 Dec 1988). In Infrared Spectroscopy in Astronomy. 
Available from NTIS, PC A23/MF A04; ESA Publications Div., ES- 
TEC, Noordwijk, Netherlands, 80 Dutch guilders. 

The infrared spectrum emitted by nebular dust, heated by the 
ionizing stars in H II blisters and spherical H II regions, is calcu- 
lated for various model parameters. Absorption of the non-ionizing 
radiation in a neutral layer is included. Heating by the Lyman alpha 
photon field is taken into account. The dust is composed of silicate 
and graphite grains, and evaporation of the grains in the inner 
region is considered. The models are presented with a view to in- 
terpretation of infrared observations of dusty H Il regions and can 
be applied directly to the infrared astronomy satellite survey data. 
The continuum emission is compared with calculated fine structure 
line emission. 


39873 (ESA-SP-290, pp. 141-147) IR line emission trom 
dense photodissociation regions. Burton, M.; Hollenbach, D.J.; 
Tielens, A.G.G.M. European Space Agency, 75 - Paris (France). 
Sep 1989. (ETN—-90-96225;CONF-8812137—: Workshop on in- 
frared spectroscopy in astronomy, Salamanca (Spain), 7 Dec 
1988). In Infrared Spectroscopy in Astronomy. Available from 
NTIS, PC A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, 
Netherlands, 80 Dutch guilders. 

The results of the study on the molecular and fine structure line 
emission, from dense photodissociation regions, are discussed. 
The work is focused on the prediction of the line emission from CO 
and H2 molecules. It is found that, when the gas density is suffi- 
ciently high, self-shielding of the molecules can move the C(+)/CO 
and H/H2 transitions close to the surfaces of the molecular cloud 
where they can feel the full effect of heating by the ultraviolet radi- 
ation field. Collisional de-excitation of the H2 can move the lower 
levels towards low temperature emission producing an apparently 
shocked line ratio for two low-J levels, while the high-J levels retain 
a fluorescent value. Appreciable emission in high-J CO molecules 
originates in this warm molecular gas. Comparison with observa- 
tion suggests that high density clumps are a common phenomena 
in photodissociation regions. 


39874 (ESA-SP-290, pp. 149-154) Airborne observations of 
the infrared emission bands. Cohen, M. (Leiden Univ. (Nether- 
lands)); Bregman, J.; Witteborn, F.C.; Allamandola, L.J.; Wooden, 
D.H.; Tielens, A.G.G.M.; Rank, D.M.; Demuizon, M.J. European 
Space Agency, 75 - Paris (France). Sep 1989. (ETN-90- 
96225;CONF-8812137—: Workshop on infrared spectroscopy in 
astronomy, Salamanca (Spain), 7 Dec 1988). In Infrared Spec- 
troscopy in Astronomy. Available from NTIS, PC A23/MF A04; 
ESA Publications Div., ESTEC, Noordwijk, Netherlands, 80 Dutch 
guilders. 

The data concerning low resolution airborne spectra from 5 to 8 
microns available for a sample of 40 sources selected from the In- 
frared Astronomy Satellite low resolution spectral Atlas with 
polycyclic aromatic hydrocarbon (PAH) emission features, are dis- 
cussed. A new emission band at 5.2 microns, previously predicted 
for PAHs, was found in 33 sources; it also correlates with the 7.7 
microns band. This extends the spectrum of narrow observed PAH 
features to 3.3, 5.2, 5.6, 6.2, 6.9, 7.7, 8.7, 11.3, and 12.7 microns. 





From the data the relative strengths of most of these bands are 
defined in three separate nebular environments: planetaries, H Il 
regions, and reflection nebulae. The differences in the PAHs spec- 
tra in those environments are analyzed. 


39875 (ESA-SP-290, pp. 155-159) IR line emission from su- 
pernovae in molecular clouds. Draine, B.T.; Woods, D.T. 
European Space Agency, 75 - Paris (France). Sep 1989. (ETN—90- 
96225;CONF-8812137—: Workshop on infrared spectroscopy in 
astronomy, Salamanca (Spain), 7 Dec 1988). In Infrared Spec- 
troscopy in Astronomy. Available from NTIS, PC A23/MF A04; 
ESA Publications Div., ESTEC, Noordwijk, Netherlands, 80 Dutch 
guilders. 

The absorption of the x rays from a supernova explosion in the 
surrounding molecular gas is discussed. A supernova explosion in 
a molecular cloud results in a supernova remnant which radiates a 
fraction of the approximately 10 to the 51st power erg kinetic 
energy of the supernova explosion in the form of x rays. The ab- 
sorption of these x rays in the surrounding molecular gas produces 
ionization, dissociation, and heating. It is found that a 10(exp 51) 
erg supernova explosion in a uniform molecular cloud of density 
equal to 1000 per cubic centimeter results in the emission of pho- 
tons in the H2 line. This process may contribute appreciably to the 
strong S(1) line emission seen from some starburst galaxies, such 
as NGC 6240. 


39876 (ESA-SP-290, pp. 169-175) Infrared spectroscopy 
and imaging of supernova remnants. Graham, J.R.; Wright, 
G.S.; Longmore, AJ. European Space Agency, 75 - Paris 
(France). Sep 1989. (ETN-90-96225;CONF-8812137—: Workshop 
on infrared spectroscopy in astronomy, Salamanca (Spain), 7 Dec 
1988). In Infrared Spectroscopy in Astronomy. Available from 
NTIS, PC A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, 
Netherlands, 80 Dutch guilders. 

The infrared spectrophotometry and line images of the Crab neb- 
ula and Cygnus loop supernova remnants, are presented. In the 
Crab the filaments have a Fe(II) 1.644 microns/Br gamma ratio 
value of 10 to 50. H2 emission is found in two filaments, confirming 


the presence of neutral cores. In the Cygnus loop faint, molecular 
hydrogen emission is detected in a bright optical filament. An im- 
age in the H2 line at 2.122 microns shows that some emission lies 
beyond the edge of the bright optical emission and is possibly as- 
sociated with the non-radiative Balmer dominated shocks in this 
vicinity. There are also locations where H2 and bright optical line 
emission are coincident. 


39877 (ESA-SP-290, pp. 193-195) IRAS LRS spectra of ex- 
tended objects: The Crab nebula. Lynch, D.K. (Huygens Lab., 
Leiden (Netherlands)); Hackwell, J.A.; Edelson, D.J.; Wesselius, 
P.; Olling, R.; Israel, F.P. European Space Agency, 75 - Paris 
(France). Sep 1989. (ETN—90-96225;CONF-8812137—: Workshop 
on infrared spectroscopy in astronomy, Salamanca (Spain), 7 Dec 
1988). In Infrared Spectroscopy in Astronomy. Available from 
NTIS, PC A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, 
Netherlands, 80 Dutch guilders. 

The spectra of extended sources from the raw Infrared Astron- 
omy Satellite (IRAS) Low Resolution Spectrometer (LRS) data, is 
recovered by means of a nonlinear deconvolution technique built 
around a maximum entropy algorithm. The results are applied to 
the Crab Nebula. The deconvolved spectrum of the Crab shows 
significant departures from a blackbody spectrum, with emission 
features present at 10.2, 11.3, 12.3 and 12.8 microns. 


39878 (ESA-SP-290, pp. 221-223) Mapping and spec- 
troscopy of the 3.3 microns feature in Orion. Seligren, K. (Tokyo 
Univ. (Japan)); Tokunaga, A.T.; Nakada, Y. European Space 
Agency, 75 - Paris (France). Sep 1989. (ETN-90-96225;CONF- 
8812137—: Workshop on infrared spectroscopy in astronomy, 
Salamanca (Spain), 7 Dec 1988). In Infrared Spectroscopy in As- 
tronomy. Available from NTIS, PC A23/MF A04; ESA Publications 
Div., ESTEC, Noordwijk, Netherlands, 80 Dutch guilders. 

The results of spectroscopy of the 3.3 microns feature, H2 emis- 
sion, and Br alpha, obtained in a spatial cut across the Orion 
ionization front are presented. The spatial distribution of the 3.3 mi- 
crons feature peaks between the ionization front and the H2 peak 
are observed. The shape of the 3.3 microns feature observed at 
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high spectral resolution shows no changes in regions of varying ul- 
traviolet flux and density. The results are discussed in terms of 
current models for the 3.3 microns emission feature. 


39879 (ESA-SP-290, pp. 233-243) The infrared spectral sig- 
nature of star formation. Adams, F.C. European Space Agency, 
75 - Paris (France). Sep 1989. (ETN-90-96225;CONF-8812137-: 
Workshop on infrared spectroscopy in astronomy, Salamanca 
(Spain), 7 Dec 1988). In Infrared Spectroscopy in Astronomy. 
Available from NTIS, PC A23/MF A04; ESA Publications Div., ES- 
TEC, Noordwijk, Netherlands, 80 Dutch guilders. 

The current picture of star formation is outlined and the spectral 
appearance of an evolutionary sequence of young stellar objects is 
discussed. Protostellar objects, which consist of a central star and 
disk deeply embedded within an infalling envelope of dust and gas, 
are considered. It is found that the theoretical spectra are in good 
agreement with observed infrared spectra of infrared astronomy 
satellite sources associated with molecular cloud cores. Dust ab- 
sorption features and the spatial extent of the emitted radiation for 
these objects are discussed. It is shown that T Tauri stars with ex- 
cess infrared emission can be understood as young (newly formed) 
stars with accompanying circumstellar disks. Through theoretical 
modeling of the spectra, basic disk properties can be derived. 


39880 (ESA-SP-290, pp. 245-258) Infrared diagnostics of 
interstellar shocks. Hollenbach, D.J. (California Univ., Berkeley 
(USA)); Chernoff, D.F.; Mckee, C.F. European Space Agency, 75 - 
Paris (France). Sep 1989. (ETN—90-96225;CONF-8812137-: 
Workshop on infrared spectroscopy in astronomy, Salamanca 
(Spain), 7 Dec 1988). In Infrared Spectroscopy in Astronomy. 
Available from NTIS, PC A23/MF A04; ESA Publications Div., ES- 
TEC, Noordwijk, Netherlands, 80 Dutch guilders. 

The observations and theoretical models concerning interstellar 
shock waves are discussed. Interstellar shock waves are gener- 
ated by the supersonic injection of mass into the interstellar 
medium by young stellar objects, by stellar winds, and by super- 
novae. Infrared emission lines from the heated, shocked gas 
provide valuable diagnostics of the density, temperature, velocity 
field, elemental abundances and extent of the emitting region. It is 
shown that the comparison of observed spectra from shocked re- 
gions with theoretical shock models can provide an estimate of the 
shock speed and the physical conditions in the preshock gas, in- 
cluding the ionization fraction and the magnetic field strength. 


39881 (ESA-SP-290, pp. 259-268) Infrared line emission 
from high-velocity outflows in star-forming regions. Melnick, G. 
European Space Agency, 75 - Paris (France). Sep 1989. (ETN—90- 
96225;CONF-8812137—: Workshop on infrared spectroscopy in 
astronomy, Salamanca (Spain), 7 Dec 1988). In Infrared Spec- 
troscopy in Astronomy. Available from NTIS, PC A23/MF A04; 
ESA Publications Div., ESTEC, Noordwijk, Netherlands, 80 Dutch 
guilders. 

The ways in which infrared (1 to 200 microns) spectroscopy is 
used to study high velocity outflows and their interactions with the 
surrounding molecular gas, are reviewed. It is shown that the near 
infrared lines of H2, H |, and CO, along with the mid-infrared tran- 
sition of Si2, and the far infrared lines of Ol, CO, OH, and HCN 
provide direct measurements of the density, temperature, and radi- 
ation background at various points in the outflow. In the scope of 
the work, the following topics are analyzed: the circumstellar 
environment, the intermediate distance cone, and the interface be- 
tween the outflow and the parental cloud. 


39882 (ESA-SP-290, pp. 281-285) High-excitation lines of 
molecular hydrogen: A discriminant between shock models. 
Burton, M. (Joint Astronomy Centre, Hilo, HI (USA)); Brand, P.; 
Moorhouse, A.; Geballe, T. European Space Agency, 75 - Paris 
(France). Sep 1989. (ETN—90-96225;CONF-8812137—: Workshop 
on infrared spectroscopy in astronomy, Salamanca (Spain), 7 Dec 
1988). In Infrared Spectroscopy in Astronomy. Available from 
NTIS, PC A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, 
Netherlands, 80 Dutch guilders. 

The results of column densities of molecular hydrogen, calcu- 
lated from nineteen infrared line intensities, are discussed. They 
were measured at peak 1 of the outflow of the Orion molecular 
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cloud OMC-1. The 1-0 O(7) and 0-0 S(13) lines of H2, at 3.8 mi- 
crons, are mapped over the source. Their intensity ratio is found to 
be independent of position in the outflow. These observations are 
well fitted by a simple cooling-flow model of the line emitting re- 
gion, but seem to be at variance with predictions of C-shocks 
current in the literature. 


39883 (ESA-SP-290, pp. 287-290) IRCAM observations of 
the Reipurth 50 IR source. Casali, M.M. European Space 
Agency, 75 - Paris (France). Sep 1989. (ETN—90-96225;CONF- 
8812137—: Workshop on infrared spectroscopy in astronomy, 
Salamanca (Spain), 7 Dec 1988). In Infrared Spectroscopy in As- 
tronomy. Available from NTIS, PC A23/MF A04; ESA Publications 
Div., ESTEC, Noordwijk, Netherlands, 80 Dutch guilders. 

The near infrared images of the infrared source associated with 
the Reipurth 50 variable nebula are discussed. Data is obtained 
using the infrared camera IRCAM. Images suggest that a single 
embedded object, visible beyond 2 microns, is the illuminating 
source of a bent reflection cavity east of the source. An extinction 
of 20 to 30 visual magnitudes is deduced to the source. The reflec- 
tion nebula has a blue tip at the furthest point from the source, 
suggestive of illumination by secondary scattering. 


39884 (ESA-SP-290, pp. 363-366) Unidentified infrared fea- 
tures in proto-planetary nebulae. Kwok, S. (Valparaiso Univ., IN 
(USA)); Hrivnak, B.J. European Space Agency, 75 - Paris 
(France). Sep 1989. (ETN-90-96225;CONF-8812137—: Workshop 
on infrared spectroscopy in astronomy, Salamanca (Spain), 7 Dec 
1988). In Infrared Spectroscopy in Astronomy. Available from 
NTIS, PC A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, 
Netherlands, 80 Dutch guikers. 

The discovery of an unidentified emission feature at 21 microns 
in the spectra of three protoplanetary nebulae is reported. These 
objects show large far infrared excess due to a circumstellar dust 
envelope surrounding a carbon rich central star. Optical, infrared 
and radio observations of three cool Infrared Astronomy Satellite 
sources suggest that they are carbon rich objects. Their low reso- 
lution spectra show a broad unidentified emission feature at 21 
microns which could originate from the bending mode of a hydro- 
carbon molecule. The similarity of all three objects suggests that 
this feature is unlikely to be the result of instrumental effects. 


39885 (ESA-SP-290, pp. 379-380) Observations of 40-70 
micron bands of ice in IRAS 09371+1212 and other stars. 
Omont, A. (California Univ., Los Angeles (USA)); Moseley, S.H.; 
Forveille, T.; Glaccum, W.; Harvey, P.M.; Likkel, L. European 
Space Agency, 75 - Paris (France). Sep 1989. (ETN-—90- 
96225 ;CONF-8812137—: Workshop on infrared spectroscopy in 
astronomy, Salamanca (Spain), 7 Dec 1988). In Infrared Spec- 
troscopy in Astronomy. Available from NTIS, PC A23/MF A04; 
ESA Publications Div., ESTEC, Noordwijk, Netherlands, 80 Dutch 
guilders. 

The observations of the M giant star, IRAS 09371+1212, in the 
40 to 70 microns emission bands, are reported. This star has a cir- 
cumstellar CO envelope, and a unique infrared color, attributed to 
ice emission bands. The observations performed in February 1988, 
using grating spectrometer, showed that the far infrared bands of 
ice are the strongest known in the sky, and that its dust tempera- 
ture (50K) is the lowest known for a circumstellar envelope. The 43 
microns band of ice is also detected in several very cold circum- 
stellar envelopes. 


39886 


(ESA-SP-290, pp. 403-414) Infrared lines as probes 
of galactic structure. Herter, T. European Space Agency, 75 - 


Paris (France). Sep 1989. (ETN-90-96225;CONF-8812137-: 
Workshop on infrared spectroscopy in astronomy, Salamanca 
(Spain), 7 Dec 1988). In Infrared Spectroscopy in Astronomy. 
Available from NTIS, PC A23/MF A04; ESA Publications Div., ES- 
TEC, Noordwijk, Netherlands, 80 Dutch guilders. 

The status of infrared, optical and radio observations of H Il re- 
gions is discussed. These measurements indicate changes in the 
abundances of O, N, and Ne relative to hydrogen by factors of 
three or more over the range from 14 kpc to 5 kpc in galactocentric 
radius. Particular attention is given to the infrared measurements of 
abundances, which provide a direct means to probe the structure of 
our galaxy. The implications of the abundance gradient results for 
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galactic nucleosynthesis are discussed. The perspective of infrared 
measurements in such studies, and the future directions of infrared 
spectroscopy for exploring galactic structure, are investigated. 


39887 (ESA-SP-290, pp. 415-418) Infrared spectroscopy of 
the central few parsecs of the galaxy. Lacy, J.H. European 
Space Agency, 75 - Paris (France). Sep 1989. (ETN-90- 
96225;CONF-8812137—: Workshop on infrared spectroscopy in 
astronomy, Salamanca (Spain), 7 Dec 1988). In Infrared Spec- 
troscopy in Astronomy. Available from NTIS, PC A23/MF A04; 
ESA Publications Div., ESTEC, Noordwijk, Netherlands, 80 Dutch 
guilders. 

Infrared spectroscopic observations of the Galactic center and 
their interpretation are discussed. Special attention is given to at- 
tempts to determine whether a massive black hole is present. The 
mass distribution, through observations of the gas and stellar kine- 
matics, is analyzed. It is pointed out that gas motions indicate the 
existence of a central object of mass equal to a 3,000,000th of the 
solar mass. The interpretations of such observations are dis- 
cussed. The radiation field which excites the gas and the types of 
stars present is studied. The radiation field may provide evidence 
to support or deny the dynamical indication of a central black hole, 
but the evidence is at present ambiguous. It is not yet possible to 
determine whether a massive black hole exists at the Galactic cen- 
ter. Observations which may resolve the question are discussed. 


39888 (ESA-SP-290, pp. 421-424) Stellar kinematics in the 
galactic centre. McGinn, M.T.; Seligren, K.; Becklin, E.E.; Hall, 
D.N.B. European Space Agency, 75 - Paris (France). Sep 1989. 
(ETN—90-96225;CONF-8812137—: Workshop on infrared spec- 
troscopy in astronomy, Salamanca (Spain), 7 Dec 1988). In 
Infrared Spectroscopy in Astronomy. Available from NTIS, PC 
A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, Nether- 
lands, 80 Dutch guilders. 

The observations of the stellar kinematics in the central 8 pe of 
the Galaxy are presented. It is shown that the spectroscopy of the 
2.3 microns CO absorption feature, in late type stars, yields the 
stellar velocity dispersion and the average stellar radial velocity as 
a function of galactocentric distance. A sample spectra that illus- 
trates the observed velocity shifts and velocity dispersion is given. 
The analysis shows that the velocity dispersion of the stars is 
large, and that it dominates the stellar kinematics. The use of 
these kinematic data, to probe the mass distribution in the Galactic 
center, is considered. 


39889 (ESA-SP-290, pp. 425-428) An infrared imaging 
Fabry-Perot study of the galactic centre. Wright, G.S. (Rice 
Univ., Houston, TX (USA)); McLean, I.S.; Bland, J. European 
Space Agency, 75 - Paris (France). Sep 1989. (ETN—90- 
96225;CONF-8812137—: Workshop on infrared spectroscopy in 
astronomy, Salamanca (Spain), 7 Dec 1988). In Infrared Spec- 
troscopy in Astronomy. Available from NTIS, PC A23/MF A04; 
ESA Publications Div., ESTEC, Noordwijk, Netherlands, 80 Dutch 
guilders. 

The observations of the Galactic center in the Brackett gamma 
line at 2.166 microns are presented. They were obtained using an 
imaging Fabry-Perot interferometer and the near infrared camera 
(IRCAM). The technique allows the obtention of approximately 
3,600 spectra in 30 minutes of integration time. The instrumenta- 
tion and methods used to reconstruct spectra, at each point in the 
image, are described. Examples of the derived spectra are pre- 
sented, along with the results of fitting to the line profiles to derive 
emission line flux images and a relative velocity map. 


39890 (ESA-SP-290, pp. 455-471) Far-infrared spec- 
troscopy of galaxies. Stacey, G.J. European Space Agency, 75 - 
Paris (France). Sep 1989. (ETN-—90-96225:CONF-8812137-: 
Workshop on infrared spectroscopy in astronomy, Salamanca 
(Spain), 7 Dec 1988). In Infrared Spectroscopy in Astronomy. 
Available from NTIS, PC A23/MF A04; ESA Publications Div., ES- 
TEC, Noordwijk, Netherlands, 80 Dutch guilders. 

Far infrared (FIR) spectral line emission from galaxies is dis- 
cussed with respect to past, present and near future observations. 
A review of the importance of the FIR lines as probes of the inter- 
stellar medium is presented. The various fine structure emission 
lines detected from the archetypal starburst galaxy M82, and the 





(C Il) line radiation which is now observed toward a large variety of 
external galaxies are discussed. The improvements allowed by the 
advent of the Stratospheric Observatory For Infrared Astronomy 
(SOFIA), the Infrared Space Observatory (ISO) and the Space In- 
frared Telescope Facility (SIRTF) are underlined. 


39891 (ESA-SP-290, pp. 535-537) Near infrared spec- 
troscopy and spectroscopic imaging of NGC253. Wright, G.S. 
(imperial College of Science and Technology, London (Engiland)); 
Joseph, R.D. European Space Agency, 75 - Paris (France). Sep 
1989. (ETN-—90-96225;CONF-8812137—: Workshop on infrared 
spectroscopy in astronomy, Salamanca (Spain), 7 Dec 1988). In 
Infrared Spectroscopy in Astronomy. Available from NTIS, PC 
A23/MF A04; ESA Publications Div., ESTEC, Noordwijk, Nether- 
lands, 80 Dutch guilders. 

The observations of circular variable filter spectroscopy of NGC 
253 are analyzed. The measurements show that shock excited H2 
is extended over at least 40 seconds along the major axis. The 
Brackett gamma and the 1.644 microns (Fe Il) line are strong on 
the nucleus with the 1-0S(1) line of H2 less than half the Br 
gamma flux. The situation is reversed in the non-nuclear positions 
with the H2 line the strongest in the spectra. Narrow band H2 im- 
ages of the central regions of NGC 253 are also presented and 
discussed. The spectra and the images are used to discuss the ex- 
citation mechanisms for the line emission in terms of the nuclear 
starburst and mass motions along the bar. 


39892 (ESA-SP-302, pp. 47-52) A test of the interstellar 
dust model of comets. Greenberg, J.M.; Hage, J.|. European 
Space Agency, 75 - Paris (France). Dec 1989. (ETN-—90- 
96299;CONF-8910423—: Conference on physics and mechanics of 
cometary materials, Muenster (Germany, F.R.), 9 Oct 1989). In 
Physics and Mechanics of Cometary Materials. Available from 
NTIS, PC A10/MF A02; ESA Publications Div., ESTEC, Noordwijk, 
Netherlands, 60 Dutch guilders. 

The interstellar dust model of comets is used as a basis to si- 
multaneously satisfy various observational constraints and to derive 
the porosity of comet dust. The observational constraints are: the 
strengths of the 3.4 and 9.7 micron emission bands; the shape of 


the 9.7 micron band; the relative amount of silicates to organic ma- 
terials; the mass distribution of the dust. The method used involves 
precise calculation of the temperatures and emission characteris- 
tics of porous aggregates of interstellar dust as a function of their 
mass, porosity and distance to the Sun and the wavelength. The 
results indicate a high porosity of comet dust. 


39893 (ESA-SP-302, pp. 233-236) The composition of 
cometary nuclei. Brownlee, D.E. European Space Agency, 75 - 
Paris (France). Dec 1989. (ETN—90-96299;CONF-8910423—: Con- 
ference on physics and mechanics of cometary materials, 
Muenster (Germany, F.R.), 9 Oct 1989). In Physics and Mechanics 
of Cometary Materials. Available from NTIS, PC A10/MF A02; 
ESA Publications Div., ESTEC, Noordwijk, Netherlands, 60 Dutch 
guilders. 

The most detailed information on the elemental and molecular 


composition of comets was obtained during the 1986 apparition of - 


comet Halley. Although there are uncertainties in the dust/gas ratio 
and the abundances of several gaseous species, there is a rea- 
sonably good understanding of the major composition of the 
comet. The ice component is dominated by water, and the abun- 
dances of CO, H2CO, NH3 and other carbon and nitrogen bearing 
species are sufficiently low that the carbon and nitrogen are under- 
abundant in the ice relative to solar proportions. These elements 
are abundant in the dust and it is likely that the cumulative compo- 
sition of dust plus ice is a reasonably close match to solar 
abundances for those elements that are carried in compounds that 
condense at temperatures above 30K. 


39894 (N-90-18344) FGK stars and T Tauri stars: 
Monograph series on nonthermal phenomena in stellar atmo- 
spheres. Cram, L.E.; Kuhi, L.V. National Aeronautics and Space 
Administration, Washington, DC (USA). 1989. 353p. (NASA-SP- 
502;NAS—1.21:502;LC—89-600317). Available from NTIS, PC 
A16/MF A02; also available SOD HC $18.00 as 033-000-01073-7. 

The purpose of this book, FGK Stars and T Tauri Stars, like all 
other volumes of this series, is to exhibit and describe the best 
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space data and ground based data currently available, and also to 
describe and critically evaluate the status of current theoretical 
models and physical mechanisms that have been proposed to 
interpret these data. The method for obtaining this book was to col- 
lect manuscripts from competent volunteer authors, and then to 
collate and edit these contributions to form a well structured book, 
which will be distributed to an international community of research 
astronomers by NASA and by the French CNRS. 


39895 (N-90-18957, pp. 159-168) GRIS observations of the 
Galactic Center. Gehrels, N. (Sandia National Labs., Albuquerque, 
NM (USA)); Bartheimy, S.; Teegarden, B.J.; Tueller, J.; Leventhal, 
M.; Maccallum, C.J. National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT—90B00019;NAS—1 .55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

The 511 keV positron annihilation line source in the Galactic 
Center (GC) region has reappeared after being in a quiescent state 
since the early 1980's. Observations are reported made by the 
GRIS balloon instrument showing that the 511 keV line has re- 
turned to an intensity level similar to that seen in the 1970’s. The 
line width was resolved for the first time and a measurement of the 
spatial extent of the emission along the galactic plane was made. 
Gamma ray imaging spectrometer (GRIS) is a high resolution ger- 
manium (Ge) spectrometer with a 17 deg field-of-view. Eleven 
hours of data were obtained from GC pointings on balloon flights 
over Australia on 1 May 1988 and again on 29 October 1988. An 
additional seven hours were obtained on 30 October 1988 from a 
point in the galactic plane (GP) 25 deg west of the center. Prelimi- 
nary results for the line fluxes from the GC are 9.8 + or - 1.9 in 
May and 12.3 + or - 1.6 in October, and from the GP are 2.4 + or - 
1.6 (1 sigma statistical errors). The flux for the off-center pointing is 
significantly lower than that for the GC pointings and indicates that 
the dominant emission is narrowly concentrated at the center. The 
line width for the GC pointing in October is 3.6 + or - 0.5 keV, 
which implies a temperature for the annihilation medium of less 
than or + 10(exp 5)K. A step in the continuum emission at 511 keV 
is found in both the GC and GP data. The step may be due to or- 
thopositronium three-photon annihilation for the GC, but is too 
large relative to the 511 keV line for the GP to be simply explained 
by positronium. 


39896 (N-90-18957, pp. 169-183) Positron annihilation in 
gamme-ray bursts. Harding, A.K. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT—90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

Emission features appear at energies of 350 to 450 keV in the 
spectra of a number of gamma ray burst sources. These features 
were interpreted as electron-positron annihilation lines, redshifted 
by the gravitational field near the surface of a neutron star. Evi- 
dence that gamma ray bursts originate at neutron stars with 
magnetic field strengths of approx. 10(exp 12) Gauss came from 
recent observations of cyclotron scattering harmonics in the spec- 
tra of two bursts. Positrons could be produced in gamma ray burst 
sources either by photon-photon pair production or by one-photon 
pair production in a strong magnetic field. The annihilation of 
positrons is affected by the presence of a strong neutron star mag- 
netic field in several ways. The relaxation of transverse momentum 
conservation causes an intrinsic broadening of the two-photon anni- 
hilation line and there is a decrease in the annihilation cross section 
below the free-space value. An additional channel for one-photon 
annihilation also becomes possible in high magnetic fiekis. The 
physics of pair production and annihilation near strongly magne- 
tized neutron stars will be reviewed. Results from a self-consistent 
model for non-thermal synchrotron radiation and pair annihilation 
are beginning to identify the conditions required to produce observ- 
able annihilation features from strongly magnetized plasmas. 


39897 (N-90-18957, pp. 185-199) Annihilation physics of 
exotic galactic dark matter particles. Stecker, F.W. National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
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Goddard Space Flight Center. Jan 1990. (NASA-CP-3058;REPT— 
90B00019;NAS—1.55:3058;CONF-8907143-: Workshop on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

Various theoretical arguments make exotic heavy neutral weakly 
interacting fermions, particularly those predicted by supersymmetry 
theory, attractive candidates for making up the large amount of 
unseen gravitating mass in galactic halos. Such particles can anni- 
hilate with each other, producing secondary particles of cosmic-ray 
energies, among which are antiprotons, positrons, neutrinos, and 
gamma-rays. Spectra and fluxes of these annihilation products can 
be calculated, partly by making use of positron electron collider 
data and quantum chromodynamic models of particle production 
derived therefrom. These spectra may provide detectable signa- 
tures of exotic particle remnants of the big bang. 


39898 (N-90-19181) Interaction of minor lons with fast and 
slow shocks. Whang, Y.C. Catholic Univ. of America, Washington, 
DC (USA). Mar 1990. 34p. (NASA-CR-186372;NAS—1 .26:186372). 
Available from NTIS, PC A03/MF A01. 

The coronal slow shock was predicted to exist embedded in 
large coronal holes at 4 to 10 solar radii. A three-fluid model was 
used to study the jumps in minor ions propertes across the coronal 
slow shock. The jump conditions were formulated in the de 
Hoffmann-Teller frame of reference. The Rankine-Hugoniot solution 
determines the MHD flow and the magnetic field across the 
shocks. For each minor ion species, the fluid equations for the 
conservation of mass, momentum, and energy can be solved to 
determine the velocity and the temperature of the ions across the 
shock. A simularity solution was also obtained for heavy ions. The 
results show that on the downstream side of the coronal slow 
shock the ion temperatures are nearly proportional to the ion 
masses for He, O, Si, and Fe in agreement with observed ion tem- 
peratures in the inner solar wind. This indicates that the possibly 
existing coronal slow shock can be responsible for the observed 
heating of minor ions in the solar wind. 


39899 (N-90-19390, pp. 22) Monte Cario models and analy- 
sis of galactic disk gamma-ray burst distributions. Hakkila, J. 
Alabama Univ., Huntsville, AL (USA). Dec 1989. (NASA-CR- 
183837;NAS—1 .26:183837;CONF-8906334—: 1989 NASA/ASEE 
summer faculty fellowship program, Huntsville, AL (USA), 5 Jun 
1989). In Research reports: 1989 NASA/ASEE Summer facutty fel- 
lowship program. Available from NTIS, PC A99/MF E06. 
Gamma-ray bursts are transient astronomical phenomena which 
have no quiescent counterparts in any region of the electromag- 
netic spectrum. Although temporal and spectral properties indicate 
that these events are likely energetic, their unknown spatial distri- 
bution complicates astrophysical interpretation. Monte Carlo 
samples of gamma-ray burst sources are created which belong to 
Galactic disk populations. Spatial analysis techniques are used to 
compare these samples to the observed distribution. From this, 
both quantitative and qualitative conclusions are drawn concerning 
allowed luminosity and spatial distributions of the actual sample. 
Although the Burst and Transient Source Experiment (BATSE) ex- 
periment on Gamma Ray Observatory (GRO) will significantly 
improve knowledge of the gamma-ray burst source spatial charac- 
teristics within only a few months of launch, the analysis 
techniques described herein will not be superceded. Rather, they 
may be used with BATSE results to obtain detailed information 
about both the luminosity and spatial distributions of the sources. 


39900 (N-90-19390, pp. 29) Radial response of the burst 
and transient source experiment. Lestrade, J.P. Alabama Univ., 
Huntsville, AL (USA). Dec 1989. (NASA-CR-183837;NAS— 
1.26:183837 ;CONF-8906334—: 1989 NASA/ASEE summer faculty 
fellowship program, Huntsville, AL (USA), 5 Jun 1989). In Re- 
search reports: 1989 NASA/ASEE Summer faculty fellowship 
program. Available from NTIS, PC A99/MF E06. 

The Gamma Ray Observatory (GRO) includes four experiments 
designed for observe the gamma-ray universe, one of which is the 
Burst And Transient Source Experiment (BATSE). During the first 
summer with the BATSE team in 1988, laboratory measurements 
were completed which test the response of the BATSE modules to 
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gamma-ray sources that are non-axial. The results of these obser- 
vations are necessary for the correct interpretation of BATSE data 
obtained after it is put in earth orbit. Subsequent analysis of the 
data revealed a shift in the centroids of the full-energy photopeaks 
for angles of incidence between about 70 and 110 degrees. This 
effect was diagnosed as being due to a radial dependence of the 
light collecting efficiency of the large-area detector (LAD). Energy- 
depositing events that occur near the perimeter of the 10-inch 
radius Nal disc are not as efficiently collected as those events that 
occur near the disc’s center. This radial response is analyzed and 
in so doing the non-Gaussian shape of the photopeaks seen in the 
spectra taken at all angles is explained. 


39901 (N-90-19932) Nearly simultaneous optical, ultravio- 
let, and x ray observations of three PG quasars. Final 
technical report. Kriss, G.A. Johns Hopkins Univ., Baltimore, MD 
(USA). Mar 1990. 19p. (NASA-CR-186355;NAS—1.26:186355). 
Available from NTiS, PC A03/MF A01. 

Nearly simultaneous optical, ultraviolet, and x ray observations of 
three low redshift quasars are presented. The EXOSAT x ray spec- 
tra span the range of observed spectral indices for quasars from 
the canonical 0.7 energy index typical of Seyfert galaxies for 
PG0923+129 (Mrk 705) to the steep spectral indices frequently 
seen in higher luminosity quasars with an index of 1.58 for 
PG0844+349 (Ton 951). None of the quasars exhibits any evi- 
dence for a soft x ray excess. This is consistent with accretion disk 
spectra fit to the IR through UV continua of the quasars — the best 
fitting disk spectra peak at approximately 6 eV with black hole 
masses in the range 5 x 10(exp 7) to 1 x 10(exp 9) solar mass and 
mass accretion rates of approximately 0.1 times the Eddington- 
limited rate. These rather soft disk spectra are also compatible with 
the observed optical and ultraviolet line ratios. 


39902 (N-90-19940, pp. 1-6) Gravitational radiation as a 
test of relativistic gravity. Will, C.M. National Aeronautics and 
Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-—3046;NAS—1 .55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Aelativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

Gravitational radiation can be used to test theories of gravitation. 
When the waves are ultimately detected directly, their speed and 
polarization properties can be measured and compared with pre- 
dictions of alternative theories. The multipole nature of gravitational 
radiation was already tested in the binary pulsar, where observa- 
tions of the decay of the orbit verify the quadrupole formula for 
gravitational radiation damping of general relativity and put strong 
constraints on dipole gravitational radiation predicted by many al- 
ternative theories. 


39903 (N-90-19940, pp. 7-13) Sources of gravitational 
waves. Schutz, B.F. National Aeronautics and Space 
Administration, Washington, DC (USA). Aug 1989. (NASA-CP- 
3046;NAS—1.55:3046;CONF-8806193—: Workshop on relativistic 
gravitation experiments in space, Annapolis, MD (USA), 28-30 Jun 
1988). In Relativistic Gravitational Experiments in Space. Available 
from NTIS, PC A11/MF A02. 

Sources of low frequency gravitational radiation are reviewed 
from an astrophysical point of view. Cosmological sources include 
the formation of massive black holes in galactic nuclei, the capture 
by such holes of neutron stars, the coalescence of orbiting pairs of 
giant black holes, and various means of producing a stochastic 
background of gravitational waves in the early universe. Sources 
local to our Galaxy include various kinds of close binaries and 
coalescing binaries. Gravitational wave astronomy can provide in- 
formation that no other form of observing can supply; in particular, 
the positive identification of a cosmological background originating 
in the early universe would be an event as significant as was the 
detection of the cosmic microwave background. 


39904 


(N-90-19940, pp. 14-17) Detecting gravity waves 
from binary black holes. Wahiquist, H.D. National Aeronautics 
and Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1.55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 





28-30 Jun 1988). In Aelativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

One of the most attractive possible sources of strong gravita- 
tional waves would be a binary system comprising massive black 
holes (BH). The gravitational radiation from a binary is an 
elliptically polarized, periodic wave which could be observed contin- 
uously - or at intervals whenever a detector was available. This 
continuity of the signal is certainly appealing compared to waiting 
for individual pulses from infrequent random events. It also has the 
advantage over pulses that continued observation can increase the 
signal-to-noise ratio almost indefinitely. Furthermore, this system is 
dynamically simple; the theory of the generation of the radiation is 
unambiguous; all characteristics of the signal can be precisely 
related to the dynamical parameters of the source. The current sit- 
uation is that while there is no observational evidence as yet for 
the existence of massive binary BH, their formation is theoretically 
plausible, and within certain coupled constraints of mass and loca- 
tion, their existence cannot be observationally excluded. Detecting 
gravitational waves from these objects might be the first observa- 
tional proof of their existence. 


39905 (N-90-19940, pp. 18-24) Gravitational radiation from 
rotating gravitational collapse. Stark, R.F. National Aeronautics 
and Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1.55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

The efficiency of gravitational wave emission from axisymmetric 
rotating collapse to a black hole was found to be very low: Delta E/ 
Mc sq. less than 7 x 10(exp -4). The main waveform shape is well 
defined and nearly independent of the details of the collapse. Such 
a signature will allow pattern recognition techniques to be used 
when searching experimental data. These results (which can be 
scaled in mass) were obtained using a fully general relativistic 
computer code that evolves rotating axisymmetric configurations 
and directly computes their gravitational radiation emission. 


39906 (N-90-19940, pp. 25-37) The pregalactic cosmic 
gravitational wave background. Matzner, R.A. National Aeronau- 
tics and Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1 .55:3046;CONF-8806193-—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

An outline is given that estimates the expected gravitational 
wave background, based on plausible pregalactic sources. Some 
cosmologically significant limits can be put on incoherent gravita- 
tional wave background arising from pregalactic cosmic evolution. 
The spectral region of cosmically generated and cosmically limited 
radiation is, at long periods, P greater than 1 year, in contrast to 
more recent cosmological sources, which have P approx. 10 to 


10(exp -3). 


39907 (N-90-19940, pp. 38-47) Experimental constraints on 
metric and non-metric theories of gravity. Will, C.M. National 
Aeronautics and Space Administration, Washington, DC (USA). 
Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF-8806193—: 
Workshop on relativistic gravitation experiments in space, Annapo- 
lis, MD (USA), 28-30 Jun 1988). In Relativistic Gravitational 
Experiments in Space. Available from NTIS, PC A11/MF A02. 

Experimental constraints on metric and non-metric theories of 
gravitation are reviewed. Tests of the Einstein Equivalence Princi- 
ple indicate that only metric theories of gravity are likely to be 
viable. Solar system experiments constrain the parameters of the 
weak field, post-Newtonian limit to be close to the values predicted 
by general relativity. Future space experiments will provide further 
constraints on post-Newtonian gravity. 


39908 (N-90-19940, pp. 48-50) Gravitational consequences 
of modern field theories. Horowitz, G.T. National Aeronautics and 
Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1.55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 
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Some gravitational consequences of certain extensions of Ein- 
stein’s general theory of relativity are discussed. These theories 
are not alternative theories of gravity in the usual sense. It is as- 
sumed that general relativity is the appropriate description of all 
gravitational phenomena which were observed to date. 


39909 (N-90-19940, pp. 51-54) Toward higher order tests 
of the gravitational interaction. Nordtvedt, K. National Aeronau- 
tics and Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1 .55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

Analyses and interpretations of experiments which test post- 
Newtonian gravity are usually done under the assumption that 
gravity is a metric field phenomenon - a manifestation of space- 
time geometry. This, however, is unnecessary and one can start at 
a more primitive level - that there simply exists a phenomenoiogi- 
cal, gravitational, many-body equation of motion which must be 
determined by a package of observations. in fact, over the last 
couple decades, a diverse collection of solar system interbody 
tracking observations, supplemented by data from the binary pulsar 
system PSR 1913 + 16, has completely mapped out the first post- 
Newtonian order. After the fact, using empirically determined 
equations of motion, along with some observed properties of non- 
gravitational clocks and rulers and conservation laws for energy, 
momentum and angular momentum, a post-Newtonian Lagrangian 
can be constructed, a geometrical space-time metric field concep- 
tual interpretation can be developed, Lorentz invariance of the 
equations of motion can be shown, and the equations of motion 
are found to agree with the predictions of Einstein's gravitational 
theory, General Relativity, within experimental accuracy. 


39910 (N-90-19940, pp. 55-58) The inverse-square law and 
quantum gravity. Nieto, M.M.; Goldman, T.; Hughes, R.J. National 
Aeronautics and Space Administration, Washington, DC (USA). 
Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF-88061 93—: 
Workshop on relativistic gravitation experiments in space, Annapo- 
lis, MD (USA), 28-30 Jun 1988). In Relativistic Gravitational 
Experiments in Space. Available from NTIS, PC A11/MF A02. 

A program is described which measures the gravitational accel- 
eration of antiprotons. This idea was approached from a particle 
physics point of view. That point of view is examined starting with 
some history of physics over the last 200 years. 


39911 (N-90-19940, pp. 59-69) Applied general relativity. 
Ashby, N. National Aeronautics and Space Administration, 
Washington, DC (USA). Aug 1989. (NASA-CP-3046;NAS— 
1.55:3046;CONF-8806193—: Workshop on relativistic gravitation 
experiments in space, Annapolis, MD (USA), 28-30 Jun 1988). In 
Relativistic Gravitational Experiments in Space. Available from 
NTIS, PC A11/MF A02. 

Important relativistic effects and issues are discussed which 
must be considered in the interpretation of current measurements 
such as ranging measurements to LAGEOS and to the moon, in 
the implementation of the Global Positioning System, in the syn- 
chronization of clocks near the earth's surface, and in the adoption 
of appropriate scales of time and length for the communication of 
scientific results. 


39912 (N-90-19940, pp. 70-74) Advanced Doppler tracking 
experiments. Armstrong, J.W. National Aeronautics and Space 
Administration, Washington, DC (USA). Aug 1989. (NASA-CP- 
3046;NAS—1 .55:3046;CONF-8806193—: Workshop on relativistic 
gravitation experiments in space, Annapolis, MD (USA), 28-30 Jun 
1988). In Relativistic Gravitational Experiments in Space. Available 
from NTIS, PC A11/MF A02. 

The Doppler tracking method is currently the only technique 
available for broadband gravitational wave searches in the approx. 
10(exp -4) to 10(exp -1) Hz low frequency band. A brief review is 
given of the Doppler method, a discussion of the main noise 
sources, and a review of experience with current spacecraft and 
the prospects for sensitivity improvements in an advanced Doppler 
tracking experiment. 


ERA Vol. 15, No. 17 245 





64 PHYSICS | 
6401 Astrophysics and Cosmology 


39913 (N-—90-19940, pp. 75-79) The space microwave inter- 
ferometer and the search for cosmic background gravitational 
wave radiation. Anderson, A.J. National Aeronautics and Space 
Administration, Washington, DC (USA). Aug 1989. (NASA-CP- 
3046;NAS—1 .55:3046;CONF-8806193—: Workshop on relativistic 
gravitation experiments in space, Annapolis, MD (USA), 28-30 Jun 
1988). In Relativistic Gravitational Experiments in Space. Available 
from NTIS, PC A11/MF A02. 

Present and planned investigations which use interplanetary 
spacecraft for gravitational wave searches are severely limited in 
their detection capability. This limitation has to do both with the 
Earth-based tracking procedures used and with the configuration of 
the experiments themselves. It is suggested that a much improved 
experiment can now be made using a multiarm interferometer de- 
signed with current operating elements. An important source of 
gravitational wave radiation, the cosmic background, may well be 
within reach of detection with these procedures. It is proposed to 
make a number of experimental steps that can now be carried out 
using TDRSS spacecraft and would conclude in the establishment 
of an operating multiarm microwave interferometer. This interferom- 
eter is projected to have a sensitivity to cosmic background 
gravitational wave radiation with an energy of less than 10(exp -4) 
cosmic closure density and to periodic waves generating spatial 
strain approaching 10(exp -19) in the range 0.1 to 0.001 Hz. 


39914 (N-90-19940, pp. 80-88) Optical interferometer in 
space. Bender, P.L.; Faller, J.E.; Hall, J.L.; Hils, D.; Stebbins, 
R.T.; Vincent, M.A. National Aeronautics and Space Administration, 
Washington, DC (USA). Aug 1989. (NASA-CP-—3046;NAS— 
1.55:3046;CONF-8806193-—: Workshop on relativistic gravitation 
experiments in space, Annapolis, MD (USA), 28-30 Jun 1988). In 
Relativistic Gravitational Experiments in Space. Available from 
NTIS, PC A11/MF A02. 

The present design concepts for a Laser Gravitational Wave Ob- 
servatory in Space are described. Laser heterodyne distance 
measurements are made between test masses located in three 
spacecraft separated by roughly 10(exp 6) km. The major technol- 
ogy issues are: the reduction of spurious acceleration noise for the 
test masses to below 2 x 10(exp -15) cm/sq sec/Hz(0.5) from 
10(exp -5) to 10(exp -3) Hz; and the measurement of changes in 
the difference of the antenna arm lengths to 5 x 10(exp -11) cm/ 
Hz(0.5) from 10(exp -3) to 1 Hz with high reliability. The science 
objectives are: to measure discrete sinusoidal gravitational wave 
signals from individual sources with periods of 1 second to 1 day; 
to measure the stochastic background due to unresolved binaries; 
and to search for gravitational wave pulses with periods longer 
than 1 sec from possible exotic sources such as gravitational col- 
lapse of very massive objects. 


39915 (N-90-19940, pp. 89-92) Earth-orbiting resonant- 
mass gravitational wave detectors. Paik, H.J. National 
Aeronautics and Space Administration, Washington, DC (USA). 
Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF-8806193—: 
Workshop on relativistic gravitation experiments in space, Annapo- 
lis, MD (USA), 28-30 Jun 1988). In Relativistic Gravitational 
Experiments in Space. Available from NTIS, PC A11/MF A02. 

Earth-based gravitational wave detectors suffer from the need to 
support the large antenna masses against the earth’s gravity with- 
out transmitting a significant amount of seismic noise. Passive 
vibration isolation is difficult to achieve below 1 Hz on the earth. 
Vibration-free space environment thus gives an opportunity to 
extend the frequency window of gravitational wave detection to ul- 
tralow frequencies. The weightless condition of a space laboratory 
also enables construction of a highly symmetric multimode antenna 
which is capable of resolving the direction of the source and the 
polarization of the incoming wave without resorting to multiantenna 
coincidence. Two types of earth-orbiting resonant-mass gravita- 
tional wave detectors are considered. One is a _ skyhook 
gravitational wave detector, proposed by Braginsky and Thorne 
(1985). The other is a spherical detector, proposed by Forward 
(1971) and analyzed by Wagoner and Paik (1976). 


39916 (N-90-19940, pp. 93-97) Pulsar timing and gravita- 
tional waves. Hellings, R.W. National Aeronautics and Space 
Administration, Washington, DC (USA). Aug 1989. (NASA-CP-— 
3046;NAS—1 .55:3046;CONF-8806193—: Workshop on relativistic 
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gravitation experiments in space, Annapolis, MD (USA), 28-30 Jun 
1988). In Relativistic Gravitational Experiments in Space. Available 
from NTIS, PC A11/MF A02. 

In the last few years, several researchers have used timing data 
from pulsars to search for ultra-low frequency (ULF) gravitational 
waves (waves at periods from a few days to a few years), espe- 
cially for the waves making up the stochastic cosmic background 
such waves. How these limits are obtained are discussed and sev- 
eral precautions are pointed out that must be taken in the analysis 
of these data. 


39917 (N-90-19940, pp. 98-103) X ray timing observations 
and gravitational physics. Michelson, P.F. (Naval Research Lab., 
Washington, DC (USA)); Wood, K.S. National Aeronautics and 
Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-—3046;NAS—1.55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

Photon-rich x ray observations on bright compact galactic 
sources will make it possible to detect many fast processes that 
may occur in these systems on millisecond and submillisecond 
timescales. Many of these processes are of direct relevance to 
gravitational physics because they arise in regions of strong gravity 
near neutron stars and black holes where the dynamical timescales 
for compact objects of stellar mass are milliseconds. To date, such 
observations have been limited by the detector area and telemetry 
rates available. However, instruments such as the proposed X ray 
Large Array (XLA) would achieve collecting areas of about 100 sq 
m. This instrument has been described elsewhere (Wood and 
Michelson 1988) and was the subject of a recent prephase A feasi- 
bility study at Marshall Space Flight Center. Observations with an 
XLA class instrument will directly impact five primary areas of as- 
trophysics research: the attempt to detect gravitational radiation, 
the study of black holes, the physics of mass accretion onto com- 
pact objects, the structure of neutron stars and nuclear matter, and 
the characterization of dark matter in the universe. Those observa- 
tions are discussed that are most directly relevant to gravitational 
physics: the search for millisecond x ray pulsars that are potential 
sources of continuous gravitational radiation; and the use of x ray 
timing observations to probe the physical conditions in extreme rel- 
ativistic regions of space near black holes, both stellar-sized and 
supermassive. 


39918 (N—90-19940, pp. 104-109) General relativistic x ray 
(UV) polarization rotations as a quantitative test for black 
holes. Stark, R.F. National Aeronautics and Space Administration, 
Washington, DC (USA). Aug 1989. (NASA-CP-3046;NAS— 
1.55:3046;CONF-8806193—: Workshop on relativistic gravitation 
experiments in space, Annapolis, MD (USA), 28-30 Jun 1988). In 
Relativistic Gravitational Experiments in Space. Available from 
NTIS, PC A11/MF A02. 

lt is now 11 years since a potentially easily observable and 
quantitative test for black holes using general relativistic polariza- 
tion rotations was proposed (Stark and Connors 1977, and 
Connors and Stark 1977). General relativistic rotations of the x ray 
polarization plane of 10 to 100 degrees with x ray energy (between 
1 and 100 keV) are predicted for black hole x ray binaries. (Classi- 
cally, by symmetry, there is no rotation.) Unfortunately, x ray 
polarimetry has not been taken sufficiently seriously during this pe- 
riod, and this test has not yet been performed. A similar (though 
probably less clean) effect is expected in the UV for supermassive 
black holes in some quasars active galactic nuclei. Summarizing: 
(1) a quantitative test (proposed in 1977) for black holes exists; (2) 
x ray polarimetry of galactic x ray binaries sensitive to at least 1/2 
percent between 1 keV and 100 keV is needed (polarimetry in the 
UV of quasars and AGN will also be of interest); and (3) propor- 
tional counters using timerise discrimination were shown in 
laboratory experiments able to perform x ray polarimetry and this 
and other methods need to be developed. 


39919 (N-90-19940, pp. 110-113) Space telescope searches 
for black holes in galactic nuclei. Harms, R.J. National Aeronau- 
tics and Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-—3046;NAS—1.55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 





28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

The Hubble Space Telescope (HST) will allow astronomers to 
obtain luminosity profiles, rotation curves, and velocity dispersions 
at angular scales that are an order of magnitude superior to those 
obtained previously. This enhanced spatial resolution will greatly 
improve the sensitivity for detecting centrally condensed matter in 
nearby galactic nuclei including, possibly, black holes. 


39920 (N-90-19940, pp. 114-117) The COBE cosmic 3 K 
anisotropy experiment: A gravity wave and cosmic string 
probe. Bennett, C.L. (California Univ., Berkeley (USA)); Smoot, 
G.F. National Aeronautics and Space Administration, Washington, 
DC (USA). Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF- 
8806193-: Workshop on relativistic gravitation experiments in 
space, Annapolis, MD (USA), 28-30 Jun 1988). In Relativistic 
Gravitational Experiments in Space. Available from NTIS, PC 
A11/MF A02. 

Among the experiments to be carried into orbit next year, by the 
COBE satellite, are differential microwave radiometers. They will 
make sensitive all-sky maps of the temperature of the cosmic mi- 
crowave background radiation at three frequencies, giving dipole, 
quadrupole, and higher order multipole measurements of the back- 
ground radiation. The experiment will either detect, or place 
significant constraints on, the existence of cosmic strings and long 
wavelength gravity waves. 


39921 (N-90-19940, pp. 118-125) The gravity probe B rela- 
tivity gyroscope program. Everitt, C.W.F.; Parkinson, B.W.; 
Turneaure, J.P. National Aeronautics and Space Administration, 
Washington, DC (USA). Aug 1989. (NASA-CP-3046;NAS— 
1.55:3046;CONF-8806193-: Workshop on relativistic gravitation 
experiments in space, Annapolis, MD (USA), 28-30 Jun 1988). In 
Relativistic Gravitational Experiments in Space. Available from 
NTIS, PC A11/MF A02. 

The idea of testing general relativity through observations on 
Earth orbiting gyroscopes was suggested in 1959 to 1960. The di- 
rection, it was noted, of spin of a suitably oriented gyroscope 
should change with respect to the line of sight to a guide star for 
two reasons: a geodetic effect from the motion of the gyroscope 
through the curved space-time around the Earth, and a frame- 
dragging effect from the Earth’s rotation. NASA began supporting 
laboratory research on the experiment, now called Gravity Probe 
B, in 1964. Technologies for it were progressively established, and 
an error analysis demonstrated the potential of measuring frame- 
dragging to 1 to 2 percent and the geodetic effect to 1 part in 
10(exp 4). Later analyses, discussed herein, suggest possibilities 
for further improving those precisions each by a further factor of 
10. In 1984, after technical and scientific reviews by the Space Sci- 
ence Board and other bodies, and completion by NASA Marshall 
Center of a Phase B Study, the NASA Administrator approved the 
start of a program known as STORE (Shuttle Test Of the Relativity 
Experiment). The purpose of STORE is to verify the final Gravity 
Probe B science payload, perform on the Shuttle a 7-day experi- 
ment rehearsal (including sophisticated gyro tests in low gravity), 
and then return the payload to Earth for refurbishment and integra- 
tion into the Science Mission spacecraft. The payload comprises 
four gyroscopes, a telescope, and a drag-free proof mass, all 
mounted in a quartz block assembly within an evacuated magneti- 
cally shielded probe, which in turn is inserted into a 10-ft long, 6-ft 
diameter liquid helium dewar, operating at 1.8 K and maintaining 
low temperature for 2 years. STORE is manifested on Shuttle OV- 
105, for launch MSSN 69 in February 1993. The Science Mission 
is set tentatively for June 1995. 


39922 (N-90-19940, pp. 126-131) LAGEOS 3 and the gravit- 
omagnetic field. Ciufolini, |. National Aeronautics and Space 
Administration, Washington, DC (USA). Aug 1989. (NASA-CP- 
3046;NAS—1 .55:3046;CONF-8806193—: Workshop on relativistic 
gravitation experiments in space, Annapolis, MD (USA), 28-30 Jun 
1988). In Relativistic Gravitational Experiments in Space. Available 
from NTIS, PC A11/MF A02. 

The importance of the gravitomagnetic field is discussed. A 
never-measured field of nature, the foundations of inertia in Ein- 
stein General Relativity, and a key role in theories of quasars and 
active galactic nuclei are important aspects of this field and are 
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discussed. In high energy astrophysics, some theories of energy 
storage, power generation, jet formation and jet alignment of 
quasars and active galactic nuclei are based on the existence of 
the gravitomagnetic field of a supermassive black hole (Thorne et 
al. 1986). LAGEOS 3 is discussed in terms of laser ranged satel- 
lites to detect the gravitomagnetic field and supplementary 
inclination satellites to avoid gravity field uncertainties. Many exper- 
iments have been proposed to measure the gravitomagnetic field. 
The GPB experiment intends to measure the Lense-Thirring-Schiff 
precession of gyroscopes orbiting the earth. Polar satellites have 
been proposed to measure the Lense-Thirring precession of the or- 
bital plane (an enormous gyroscope and two guided, drag-free, 
counter-rotating, polar satellites have been suggested to avoid 
orbital inclination errors.) The new idea to measure the gravitomag- 
netic drag of the nodes of two nonpolar, supplementary inclination, 
satellites is summarized. 


39923 (N-90-19940, pp. 132-136) Gradiometry and gravito- 
magnetic field detection. Mashhoon, B. National Aeronautics and 
Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1 .55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

Gravitomagnetism was apparently first introduced into physics 
about 120 years ago when major developments in electrodynamics 
and the strong similarity between Coulomb's law of electricity and 
Newton's law of gravity led to the hypothesis that mass current 
generates a fundamental force of gravitational origin analogous to 
the magnetic force caused by charge current. According to general 
relativity, the rotation of a body leads to the dragging of the local 
inertial frames. In the weak-field approximation, the dragging fre- 
quency can be interpreted, up to a constant proportionality factor, 
as a gravitational magnetic field. There is, as yet, no direct evi- 
dence regarding the existence of such a field. The possibility is 
examined of detecting the gravitomagnetic field of the Earth by 
gravity gradiometry. 


39924 (N-90-19940, pp. 137-140) The Stanford equivalence 
principle program. Worden, P.W. Jr.; Everitt, C.W.F.; Bye, M. Na- 
tional Aeronautics and Space Administration, Washington, 
DC (USA). Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF- 
8806193—: Workshop on relativistic gravitation experiments in 
space, Annapolis, MD (USA), 28-30 Jun 1988). In Felativistic 
Gravitational Experiments in Space. Available from NTIS, PC 
A11/MF A02. 

The Stanford Equivalence Principle Program (Worden, Jr. 1983) 
is intended to test the uniqueness of free fall to the ultimate possi- 
ble accuracy. The program is being conducted in two phases: first, 
a ground-based version of the experiment, which should have a 
sensitivity to differences in rate of fall of one part in 10(exp 12); fol- 
lowed by an orbital experiment with a sensitivity of one part in 
10(exp 17) or better. The ground-based experiment, although a 
sensitive equivalence principle test in its own right, is being used 
for technology development for the orbital experiment. A secondary 
goal of the experiment is a search for exotic forces. The instrument 
is very well suited for this search, which would be conducted 
mostly with the ground-based apparatus. The short range predicted 
for these forces means that forces originating in the Earth would 
not be detectable in orbit. But detection of Yukawa-type exotic 
forces from a nearby large satellite (such as Space Station) is fea- 
sible, and gives a very sensitive and controllable test for little more 
effort than the orbiting equivalence principle test itself. 


39925 (N-90-19940, pp. 141-143) Icarus lander. Hellings, 
R.W. National Aeronautics and Space Administration, Washington, 
DC (USA). Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF- 
8806193—-: Workshop on relativistic gravitation experiments in 
space, Annapolis, MD (USA), 28-30 Jun 1988). In Relativistic 
Gravitational Experiments in Space. Available from NTIS, PC 
A11/MF A02. 

Icarus is one of the earth-crossing asteroids. It has a semi-major 
axis of 1.078 AU, giving it a period of 1.12 years, and an eccentric- 
ity of 0.827. The perihelion distance is thus 0.187 AU. The 
inclination of lcarus’s orbit is 23 deg. Although it is a small body, it 
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is still massive enough to be essentially immune to non- 
gravitational forces. These orbital and physical qualities make it an 
attractive target for testing General Relativity. The close passage to 
the sun means that it will be subject to a large relativistic perihelion 
precession; the high eccentricity makes the precession easy to 
measure; the high inclination allows the solar quadrupole moment 
(J sub 2) to be simultaneously determined via the nodal precession 
it predicts. The degeneracy between the relativistic effect and the 
effect of J sub 2 in the perihelion precession may thus be broken. 
Results are presented from a preliminary study of a possible trajec- 
tory design for an Icarus lander and from a covariance study of the 
scientific return to be expected from such a mission. 


39926 (N-90-19940, pp. 144-147) Small Mercury Relativity 
Orbiter. Bender, P.L.; Vincent, M.A. National Aeronautics and 
Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1 .55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

The accuracy of solar system tests of gravitational theory could 
be very much improved by range and Doppler measurements to a 
Small Mercury Relativity Orbiter. A nearly circular orbit at roughly 
2400 km altitude is assumed in order to minimize problems with or- 
bit determination and thermal radiation from the surface. The 
spacecraft is spin-stabilized and has a 30 cm diameter de-spun an- 
tenna. With K-band and X-band ranging systems using a 50 MHz 
offset sidetone at K-band, a range accuracy of 3 cm appears to be 
realistically achievable. The estimated spacecraft mass is 50 kg. A 
consider-covariance analysis was performed to determine how well 
the Earth-Mercury distance as a function of time could be deter- 
mined with such a Relativity Orbiter. The minimum data set is 
assumed to be 40 independent 8-hour arcs of tracking data at se- 
lected times during a two year period. The gravity field of Mercury 
up through degree and order 10 is solved for, along with the initial 
conditions for each arc and the Earth-Mercury distance at the cen- 
ter of each arc. The considered parameters include the gravity field 
parameters of degree 11 and 12 plus the tracking station coordi- 
nates, the tropospheric delay, and two parameters in a crude 
radiation pressure model. The conclusion is that the Earth-Mercury 
distance can be determined to 6 cm accuracy or better. From a 
modified worst-case analysis, this would lead to roughly 2 orders of 
magnitude improvement in the knowledge of the precession of peri- 
helion, the relativistic time delay, and the possible change in the 
gravitational constant with time. 


39927 (N-—90-19940, pp. 148-154) Gravitational experiments 
on a solar probe mission: Scientific objectives and technol- 
ogy considerations. Anderson, J.D. National Aeronautics and 
Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1 .55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1388). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

The concept of a solar impact probe (either solar plunger or sun 
grazer) led to the initiation of a NASA study at JPL in 1978 on the 
engineering and scientific feasibility of a Solar Probe Mission, 
named Starprobe, in which a spacecraft is placed in a high eccen- 
tricity orbit with a perihelion near 4 solar radii. The Starprobe study 
showed that the concept was feasible and in fact preliminary mis- 
sion and spacecraft designs were developed. in the early stages of 
the Solar Probe studies the emphasis was placed on gravitational 
science, but by the time of a workshop at Caltech in May 1978 
(Neugebauer and Davies, 1978) there was about an equal division 
of interest between heliospheric physics and gravitation. The last of 
the gravitational studies for Solar Probe was conducted at JPL in 
1983. Since that time, the Committee on Solar and Space Physics 
(CSSP) of the National Academy of Sciences has recommended 
the pursuit of a focused mission, featuring fields and particles in- 
strumentation and emphasizing studies of the solar wind source 
region. Such a solar probe mission is currently listed as the 1994 
Major New Star candidate. In the remainder of this review, the 
unique gravitational science that can be accomplished with a solar 
probe mission is reviewed. In addition the technology issues that 
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were identified in 1980 by the ad hoc working group for Gravity 
and Relativity Science are addressed. 


39928 (N-90-19940, pp. 155-162) Optical interferometers 
for tests of relativistic gravity in space. Reasenberg, R.D. Na- 
tional Aeronautics and Space Administration, Washington, 
DC (USA). Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF- 
8806193—: Workshop on relativistic gravitation experiments in 
space, Annapolis, MD (USA), 28-30 Jun 1988). In Relativistic 
Gravitational Experiments in Space. Available from NTIS, PC 
A11/MF A02. 

A space-based astrometric interferometer with a large optical 
bandwidth is considered. POINTS (Precision Optical INTerferome- 
try in Space) would measure the angular separation of two stars 
separated by about 90 deg on the sky with a nominal measure- 
ment error of 5 microarcseconds (mas). For a pair of mag 10 stars, 
the observation would require about 10 minutes. It is estimated 
that the instrument would measure daily the separation of two stars 
for each of about 60 pairs of stars; a random sequence of such 
measurements, if suitably redundant, contains the closure informa- 
tion necessary to detect and correct time dependent measurement 
biases to well below the nominal measurement accuracy. The 90 
deg target separation permits absolute parallax measurements in 
all directions. A redundant observing schedule for 300 stars and 5 
quasars would provide extra redundancy to compensate for the 
quasars’ higher magnitude. If a nominal 30-day observation 
sequence were repeated 4 times per year for 10 years, stellar pa- 
rameter uncertainties would be obtained of: 0.6 mas, position; 0.4 
mas/y, proper motion; and 0.4 mas, parallax. This set of well- 
observed stars and quasars would form a rigid frame and the stars 
would serve as reference objects for measurements of all addi- 
tional targets, as well as being targets of direct scientific interest. 
The instrument global data analysis since objectives are consid- 
ered including a relativity test and technology. 


39929 (N-90-19940, pp. 163-165) New tests with old data. 
Chandler, J.F. National Aeronautics and Space Administration, 
Washington, DC (USA). Aug 1989. (NASA-CP-3046;NAS— 
1.55:3046;CONF-8806193—: Workshop on relativistic gravitation 
experiments in space, Annapolis, MD (USA), 28-30 Jun 1988). In 
Relativistic Gravitational Experiments in Space. Available from 
NTIS, PC A11/MF A02. 

The discussion of new tests of relativity must begin with a defini- 
tion of the word new. Included, under that rubric, not only tests that 
have never been attempted before or never produced a useful re- 
sult, but also those that may be repeated with significantly improved 
results. Thus, the classical tests insofar as they have been recently 
refined are discussed and the results are given obtained at the 
Center for Astrophysics (CFA). A new test of relativity is described 
via the detection of the de Sitter precession of the Moon’s orbit. 
These tests, when considered in the parameterized post-Newtonian 
(PPN) framework, have all involved determining combinations of 
beta and gamma. A further topic of consideration is that of old 
data. In attempting to improve a test of relativity, particularly when 
the effect to be discerned is a secular one, such as the relativistic 
perihelion advance of Mercury, it is important to maintain the origi- 
nal set of data, so that the experiment need not start all over. 


39930 (N-90-19940, pp. 166-170) Frequency stable high 
power lasers in space. Byer, R.L. National Aeronautics and 
Space Administration, Washington, DC (USA). Aug 1989. 
(NASA-CP-3046;NAS—1.55:3046;CONF-8806193—: Workshop on 
relativistic gravitation experiments in space, Annapolis, MD (USA), 
28-30 Jun 1988). In Relativistic Gravitational Experiments in 
Space. Available from NTIS, PC A11/MF A02. 

The concept of a laser heterodyne gravity wave antenna that 
would operate in solar orbit with a one million kilometer path length 
is discussed. Laser technology that would be appropriate for opera- 
tion of this space-based gravity wave detector is also discussed. 
The rapid progress in diode laser coupled with the energy storage 
and potentially sub-Hertz linewidths of solid state lasers, and the 
possibility of efficient frequency conversion by nonlinear optical 
techniques defines a technology that is appropriate for laser inter- 
ferometry in space. The present status of diode-laser-pumped, 
solid state lasers is summarized and future progress is projected in 
areas of linewidth control, high average power, operating efficiency, 





and operational lifetimes that are essential for space-based appii- 
cations. 


39931 (N-90-19940, pp. 179-185) Tropospheric monitoring 
technology for gravity wave experiments. Trouhaft, R.N.; Resch, 
G.M. National Aeronautics and Space Administration, Washington, 
DC (USA). Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF- 
8806193—: Workshop on relativistic gravitation experiments in 
space, Annapolis, MD (USA), 28-30 Jun 1988). In Aelativistic 
Gravitational Experiments in Space. Available from NTIS, PC 
A11/MF A02. 

Tropospheric refractivity fluctuations are an important error 
source for gravity wave detection by Doppler tracking in that they 
alter the phase and phase rate of electromagnetic signals. Esti- 
mates are presented of the effect of tropospheric fluctuations on 
the Doppler signal and some examples are suggested of methods 
which minimize the effect. A model of the fluctuations is utilized to 
achieve those goals. Four possible methods for reducing the fluctu- 
ation effect are suggested: (1) observation and analysis strategies, 
which separate the atmospheric and gravity wave signatures; (2) 
water vapor radiometry for the wet component; (3) calibration using 
Global Positioning System (GPS) satellites; and (4) Doppler obser- 
vations from multiple antennas to average fluctuation effects. The 
last two techniques could be used to calibrate both wet and dry 
fluctuations, or could be used in conjunction with water vapor ra- 
diometry to calibrate only the dry component. 


39932 (N-90-19940, pp. 186-201) A review of atomic clock 
technology, the performance capability of present spaceborne 
and terrestrial atomic clocks, and a look toward the future. 
Vessot, R.F.C. National Aeronautics and Space Administration, 
Washington, DC (USA). Aug 1989. (NASA-CP-3046;NAS— 
1.55:3046;CONF-8806193—: Workshop on relativistic gravitation 
experiments in space, Annapolis, MD (USA), 28-30 Jun 1988). In 
Relativistic Gravitational Experiments in Space. Available from 
NTIS, PC A11/MF A02. 

Clocks have played a strong role in the development of general 
relativity. The concept of the proper clock is presently best realized 
by atomic clocks, whose development as precision instruments has 
evolved very rapidly in the last decades. To put a historical 
prospective on this progress since the year AD 1000, the time sta- 
bility of various clocks expressed in terms of seconds of time error 
over one day of operation is shown. This stability of operation must 
not be confused with accuracy. Stability refers to the constancy of 
a clock operation as compared to that of some other clocks that 
serve as time references. Accuracy, on the other hand, is the abil- 
ity to reproduce a previously defined frequency. The issues are 
outlined that must be considered when accuracy and stability of 
clocks and oscillators are studied. In general, the most widely used 
resonances result from the hyperfine interaction of the nuclear 
magnetic dipole moment and that of the outermost electron, which 
is characteristic of hydrogen and the alkali atoms. During the past 
decade hyperfine resonances of ions have also been used. The 
principal reason for both the accuracy and the stability of atomic 
clocks is the ability of obtaining very narrow hyperfine transition 
resonances by isolating the atom in some way so that only the ap- 
plied stimulating microwave magnetic field is a significant source of 
perturbation. It is also important to make resonance transitions 
among hyperfine magnetic sublevels where separation is indepen- 
dent, at least to first order, of the magnetic field. In the case of 
ions stored in traps operating at high magnetic fields, one selects 
the trapping field to be consistent with a field-independent transi- 
tion of the trapped atoms. 


39933 (N-90-19940, pp. 211-212) Superconducting gravity 
gradiometer and a test of inverse square law. Moody, M.V.; 
Paik, HJ. National Aeronautics and Space Administration, 
Washington, DC (USA). Aug 1989. (NASA-CP-3046;NAS— 
1.55:3046;CONF-8806193—: Workshop on relativistic gravitation 
experiments in space, Annapolis, MD (USA), 28-30 Jun 1988). In 
Relativistic Gravitational Experiments in Space. Available from 
NTIS, PC A11/MF A02. 

The equivalence principle prohibits the distinction of gravity from 
acceleration by a local measurement. However, by making a differ- 
ential measurement of acceleration over a baseline, platform 
accelerations can be cancelled and gravity gradients detected. In 
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an in-line superconducting gravity gradiometer, this differencing is 
accomplished with two spring-mass accelerometers in which the 
proof masses are confined to motion in a single degree of freedom 
and are coupled together by superconducting circuits. Platform mo- 
tions appear as common mode accelerations and are cancelled by 
adjusting the ratio of two persistent currents in the sensing circuit. 
The sensing circuit is connected to a commercial SQUID amplifier 
to sense changes in the persistent currents generated by differen- 
tial accelerations, i.e., gravity gradients. A three-axis gravity 
gradiometer is formed by mounting six accelerometers on the faces 
of a precision cube, with the accelerometers on opposite faces of 
the cube forming one of three in-line gradiometers. A dedicated 
satellite mission for mapping the earth's gravity field is an impor- 
tant one. Additional scientific goals are a test of the inverse square 
law to a part in 10(exp 10) at 100 km, and a test of the Lense- 
Thirring effect by detecting the relativistic gravity magnetic terms in 
the gravity gradient tensor for the earth. 


39934 (N-90-19940, pp. 215-221) Ultra-sensitive inertial 
sensors via neutral-atom interferometry. Ciauser, J.F. National 
Aeronautics and Space Administration, Washington, DC (USA). 
Aug 1989. (NASA-CP-3046;NAS—1.55:3046;CONF-88061 93—: 
Workshop on relativistic gravitation experiments in space, Annapo- 
lis, MD (USA), 28-30 Jun 1988). In Relativistic Gravitational 
Experiments in Space. Available from NTIS, PC A11/MF A02. 
Upon looking at the various colossal interferometers, etc., dis- 
cussed at this conference to test gravitational theory, one cannot 
avoid feeling that easier approaches exist. The use of low velocity, 
neutral atom matter waves in place of electromagnetic waves in 
sensitive inertial interferometer configurations is proposed. For ap- 
plications, spacecraft experiments to sense a drag-free condition, 
to measure the Lense-Thirring precession, to measure the gravito- 
magnetic effect and/or the earth's geopotential (depending on 
altitude), and to detect long period gravitational waves are consid- 
ered. Also, a terrestrial precision test of the equivalence principle 
on spin polarized atoms, capable of detecting effects of the 5th 
force is considered. While the ideas described herein are prelimi- 
nary, the orders of magnitude are sufficiently tantalizing to warrant 


further study. Although existing proposed designs may be ade- 
quate for some of these experiments, the use of matter-wave 
interferometry offers reduced complexity and cost, and an absence 
of cryogenics. 


39935 (PB-90-208885/XAB) Solar-Geophysical Data Num- 
ber 547, March 1990. Part 2 (comprehensive reports). Data for 
September 1989 and miscellaneous. Coffey, H.E. National Geo- 
physical Data Center, Boulder, CO (USA). Mar 1990. 147p. 
(SGD-547-PT-2). Available from NTIS, PC A07/MF A01. 

See also PB-90-208877. 

Contents: detailed index for 1989-1990; data for September 
1989-—solar flares, solar radio bursts at fixed frequencies, solar x- 
ray radiation from GOES satellite, mass ejections from the sun, 
active prominences and filaments; miscellaneous data—Meudon 
Carte synoptique—Carrington rotation 1818 july 1989, solar proton 
events affecting the earth's environment (GOES satellites) January 
1976-January 1990, solar-geophysical data questionnaire results. 


39936 (UCRL-JC—104195) Design and analysis of the re- 
flection grating arrays for the X-Ray Mult/-Mirror Mission 
(XMM). Atkinson, D.P. (Lawrence Livermore National Lab., CA 
(USA)); Bixler, J.V.; Geraghty, P.; Hailey, C.J.; Klingmann, J.; Mon- 
tesanti, R.C.; Kahn, S.M.; Paerels, F.B.S. Lawrence Livermore 
National Lab., CA (USA). Jun 1990. 13p. Sponsored by U.S. De- 
partment of Defense; U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-9007117-2: SPIE conference on mathe- 
matical imaging, San Diego, CA (USA), Jul 1990). Order Number 
DE90013285. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The Reflection Grating Spectrometer Experiment (RGS), which 
has been selected for flight on the European Space Agency’s X- 
ray Multi-Mirror Mission (XMM), includes two arrays of reflection 
gratings that are placed in the X-ray optical path behind two sepa- 
rate grazing incidence X-ray telescopes. Each of the gratings 
arrays picks off roughly half the X-ray light emanating from its tele- 
scope and diffracts it to a dedicated strip of charge-coupled device 
(CCD) detectors offset from the telescope focal plane. The arrays 
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contain 224 100 mm X 200 mm gratings, each mounted at a graze 
angle of 1.58° to the incident beam. The gratings are produced by 
epoxy replication of a common master onto very thin substrates. 
Both the gratings and the detector are mounted on a Rowland cir- 
cle which also includes the telescope focus. In this paper, we 
review the current state of both the engineering and the optical de- 
signs for the grating arrays. 4 refs., 9 figs. 


39937 va 1987A. Arnett, W.D. (California Univ., San 
Diego (USA)); Bahcall, J.N.; Kirshner, R.P.; Woosley, S.E. pp. 629- 
700 of Annual review of astronomy and astrophysics. Volume 27. 
Burbidge, G.; Layzer, D.; Phillips, J.G. Annual Reviews, Inc., Palo 
Alto, CA (1989). 

Present understanding of SN 1987A is reviewed. The results of 
early optical and UV observations of the SN are summarized, and 
the reasons for the blue color of the progenitor star are theoreti- 
cally examined. The physical processes involved in the explosion 
are discussed, and the neutrino burst, the light curve, and high- 
energy emissions are studied in detail. The spectral evaluation of 
SN 1987A is addressed, and issues for future study are briefly 
considered. 


39938 Oscillations of condensed-out iron and cosmion so- 
lar models. Cox, A.N. (Los Alamos National Laboratory, NM 
(USA)); Guzik, J.A.; Raby, S. Astrophysical Journal (USA), 353: 
698-711 (Apr 1990). 

A solar model with all the iron condensed out in the matter be- 
low the convection zone is studied, along with two others with 
weakly interactive massive particles (cosmions) orbiting the solar 
center and producing there a lower effective opacity for radiation 
flow. A calibration model with normal iron and no cosmions, and 
without the opacity adjustment, is also presented. Frequency differ- 
ences between the radial and quadrupole modes one radial order 
apart are smaller in the no iron and cosmion models than for stan- 
dard models. In the no iron case, the reduction of the differences is 
not large; however, for the cosmion cases, these differences are 
smaller than those measured. Predictions of g-mode period spac- 
ings and the stability of the low-degree g-modes are given. 51 refs. 


39939 Getting a charge out of dark matter. Dimopoulos, S. 
(Department of Physics, Stanford University, Stanford, California 
94305 (USA)); Eichler, D.; Esmailzadeh, R.; Starkman, G.D. Physi- 
cal Review, D (Particles Fields) (USA), 41(8): 2388-2397 (15 Apr 
1990). DOE Contract AC03-76SF00515. 

We consider the possibility that dark matter is in the form of 
charged massive particles. Several constraints are discussed: (a) 
the absence of heavy-hydrogen-like atoms in water; (b) the agree- 
ment between the observed cosmic abundance of the elements and 
standard big-bang nucleosynthesis predictions; (c) the observed 
properties of galaxies, stars, and planets; (d) their nonobservation 
in --ray and cosmic-ray detectors, and the lack of radiation dam- 
age to space-borne electronic components. We find that 
integer-charged particles less massive than 10° TeV are probably 
ruled out as dark matter; but note briefly that there is a slim chance 
they could be blown out of the halo by supernovae. Above this 
mass the freeze-out abundance of these particles would overclose 
the Universe; thus their discovery would be evidence for inflation 
(or other late-time entropy dumping) below m,,,. We indicate where 
one should consider looking for charged massive dark matter. 


39940 High-resolution simulations of cosmic-string evolu- 
tion. |. Network evolution. Bennett, D.P. (Physics Department, 
Princeton University, Princeton, NJ (USA)); Bouchet, F.R. Physical 
Review, D (Particles Fields) (USA), 41(8): 2408-2433 (15 Apr 
1990). DOE Contract W-7405-ENG-48. 

We unveil a new cosmic-string evolution code which evolves the 
string very accurately down to the very small scales (quite close to 
the separation of our grid points). We argue that high resolution is 
necessary in order to understand even the large-scale evolution of 
the string network and we present the results of a careful and com- 
prehensive study of the large-scale evolution of the string network. 
This comprehensive study includes a large number of numerical 
tests which guarantees that our results are indeed physical. Finally, 
our numerical results are compared to an analytic model intro- 
duced by Kibble. 
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39941 (AD-A-219479/3/XAB) Development and use of data 
analysis procedures for the CRRES payloads AFGL-701-2/ 
dosimeter and AFGL-701-4/fluxmeter and application of the 
data analysis results to improve the static and dynamic mod- 
els of the earth's radiation belts. Technical report. Dichter, B.K.; 
Hanser, F.A. Panametrics, Inc., Waltham, MA (USA). 12 Oct 1989. 
70p. (SCIENTIFIC—2). Available from NTIS, PC A04/MF A01. 

This report summarizes the calibration work done on the High 
Energy Electron Fiuxmeter, an instrument to be flown aboard the 
Combined Release and Radiation Satellite (CRRES). The instru- 
ment was calibrated using electron beams with energies between 
0.75 to 10.8 MeV and proton beams with energies between 25 and 
144 MeV. 


39942 (AD-A-219480/1/XAB) Polar BEAR uv imaging of air- 
glow and aurora-image processing and results. Final technical 
report, September 1987-August 1989. Tur, M.; Osnovich, |.; 
Ravitz, A. Tel Aviv Univ. (Israel). School of Engineering. 24 Sep 
1989. 67p. Available from NTIS, PC A04/MF A01. 

In late 1986, AFGL launched the Polar BEAR satellite, which 
was designed for UV imagery of the northern pole region. The 
AIRS scanning ultraviolet photometer aboard the satellite provides 
images of day and night auroral structures of unprecedented 
spectral and spatial resolution at 2 working spectral windows simul- 
taneously. It is necessary to apply geometric and photometric 
corrections to the image in order to enhance and map it onto the 
ionosphere. Furthermore, satellite attitude corrections are impera- 
tive to assure that image coordinates are properly rotated to the 
real-time body reference system. To the best knowledge of the au- 
thors, this project is the first one to fully include geometric and 
photometric corrections to VUV images of the ionosphere. 


39943 (AD-A-219509/7/XAB) Evaluation of space plasma 
data: Effects upon spacecraft materials and predictions of 
hazardous conditions; Polar ARCS. Final report, 10 August 
1988-28 February 1990. Weiss, L.A.; Winningham, J.D.; Sharber, 
J.R. Southwest Research Inst., San Antonio, TX (USA). 28 Feb 
1990. 34p. (SWRI-17-7958-801-01). Available from NTIS, PC 
A03/MF A01. 

The Polar ARCS campaign consisted of a highly coordinated set 
of ground based, airborne, and in situ measurements of a polar cap 
aurora over Sondrestrom, Greenland, on February 26, 1987. Three 
charges of barium were injected into the F-region ionosphere 
immediately prior to the launch of a Black Brant IX rocket instru- 
mented with AC and DC magnetometers, plasma wave and electric 
field probes, and ion/neutral and electron spectrometers. Simulta- 
neous electron density and line-of-sight measurements were made 
by the Sondrestrom incoherent scatter radar, and all-sky imaging 
photography was performed by the AFGL Airborne lonospheric Ob- 
servatory (AlO). This report discusses the electron measurements 
and data analysis, Interplanetary magnetic field (IMF) and DMSP 
satellite data are presented in an attempt to establish the global 
morphology of the polar cap during the campaign. The current sta- 
tus of the data from each of the other instruments is also assessed 
and recommendations for further data analysis are made. 


39944 (AD-A-219585/7/XAB) Simultaneous observations of 
neutral winds and electric fields at spaced locations in the 
dawn auroral oval. Larsen, M.F.; Mikkelsen, 1|.S.; Meriwether, 
J.W.; Niciejewski, R.; Vickery, K. Air Force Geophysics Lab., 
Hanscom AFB, MA (USA). 1 Dec 1989. 9p. (GL-TR-90-0040). 
Available from NTIS, PC AO2/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A12, 17235- 
17243(1 Dec 1989). 

On March 21, 1987, a chemical release experiment was carried 
out in the dawn sector of the auroral oval and polar cap to mea- 
sure E and F region neutral winds. The Sondre Stromfjord, 
Greenland, incoherent scatter radar provide electric field and elec- 
tron density measurements for 14 hours prior to the experiment 
-od 6 hours after. F region wind measurements were available 


.roughout the night of March 20-21. The 30-hour period prior to 





the launch was quiet, except for minor substorms, and the y com- 
ponent of the IMF was away from the Sun corresponding to 
positive By. The results show that F region neutral flow was in the 
direction expected with a By > 0 plasma convection pattern if the 
Lorentz forcing was dominant. The gradients in the flow were 
found to have comparable contributions from the divergence and 
vorticity. The E region winds showed a complicated spiral structure 
in which the tip of the wind vector traced out an anticyclonic spiral 
with increasing height. However, the direction of rotation reversed 
over a small height range near 110-km altitude. 


39945 (AD-A-219631/9/XAB) Study of potential ionospheric 
effects on space-based radars. Report for 7 July 1987-28 
February 1988. Fremouw, E.J.; Secan, J.A. Northwest Research 
Associates, Inc., Bellevue, WA (USA). 28 Feb 1988. 18p. (NWRA— 
88-CR-R024). Available from NTIS, PC A03/MF A01. 

The Air Force and the Navy have considered development of 
space-based radars for purposes of defense surveillance. System 
configurations considered include sufficiently low frequencies and 
grazing angles and sufficiently large apertures (synthetic or other- 
wise) to require consideration of the effects of the ionosphere on 
the radar propagation path. Toward this end, the Air Force Geo- 
physics Laboratory hosted a Workshop in which engineering 
organizations responsible for system design were brought together 
with research organizations active in identifying and characterizing 
ionospheric effects to assess the need for and state of relevant 
knowledge. This report summarizes an assessment of the suitability 
and limitations of information presented at the Workshop and avail- 
able from related studies. Dispersive phase, lonosphere, Radar 
clutter, Radiowave scintillation, Space-based radar, Synthetic- 
aperture radar, TEC, Defense surveillance, Total electron content. 


39946 (AD-A-219668/1/XAB) Diagnosis of auroral dynam- 


ics using global auroral imaging with emphasis on large-scale 
evolutions. Craven, J.D.; Frank, L.A. lowa Univ., lowa City, IA 
(USA). Dept. of Physics and Astronomy. Sep 1989. 62p. (U. OF 
IOWA-89-21). Available from NTIS, PC AO4/MF A01. 

The spatial extent of the auroral oval and polar cap for typical 


auroral conditions covers an area of about Mkm2, for which a mini- 
mum of more than 20 well-placed ground stations is required for 
full spatial coverage, even if significant difficulties such as sunlight, 
moonlight, geography, and meteorology are neglected. As shown 
here, auroral imaging with high-altitude spacecraft provides sub- 
stantial advantages relative to ground-based techniques. Variations 
in the dimensions of the auroral oval with changes in the sign of 
the Z component of the interplanetary magnetic field (IMP) are 
easily observed. Auroral luminosities all along the auroral oval in- 
crease within minutes following arrival at the magnetosphere of a 
shock in the interplanetary medium. It appears that the dawn-dusk 
motion of the large-scale transpolar arc of a theta aurora observed 
in the northern (southern) polar cap is in the same (opposite) direc- 
tion as the By component of the IMF. It is shown that the onsets of 
auroral substorms occur within a range of less than 3.5 hours of 
magnetic local time centered at 2250 MLT. This is nearly identical 
to the statistically determined location for the initial response to 
substorm onset at the orbits of geosynchronous spacecraft. The 
auroral bulge does not always expand symmetrically in the east- 
west direction from the position of substorm onset, but can 
progress preferentially into either the evening or morning sector. 


39947 (AD-A-219742/4/XAB) Daytime F layer trough and its 
relation to jonospheric-magnetospheric convection. Whalen, 
J.A. Air Force Geophysics Lab., Hanscom AFB, MA (USA). 1 Dec 
1989. 17p. (GL-TR-—90-0055). Available from NTIS, PC A03/MF 
A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A12, 17169- 
17184(1 Dec 1989). 

The daytime F layer trough is studied by means of an extensive 
network of ground-based ionospheric sounders in the northern 
hemisphere under conditions of solar maximum near winter sol- 
stice. The trough is observed to be a continuous band having an 
instantaneous extent of thousands of kilometers consisting of de- 
pletions in the daytime electron density, often by an order of 
magnitude. It lies in regions of sunward  ionospheric- 
magnetospheric convection, an afternoon sector corresponding to 
the dusk cell, a morning sector corresponding to the dawn cell, and 


64 PHYSICS | 
6402 Atmospheric Physics 


morphology and activity dependence consistent with convection. As 
detected in the diurnal distributions of f(o)F(2), the trough is a per- 
sistent feature at high latitudes, appearing on each day of a 31-day 
period of continuous observation, and, although highly variable 
from day to day, is apparent in the monthly medians. 


39948 (LA-UR-90-2131) On the nature of the plasma sheet 
boundary layer. Hones, E.W. Jr. (Mission Research Corp., Los 
Alamos, NM (USA)). Los Alamos National Lab., NM (USA). [1990]. 
19p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-36. (CONF-9006220—1: 28. COSPAR plenary confer- 
ence, The Hague (Netherlands), 25 Jun - 6 jul 1990). Order 
Number DE90013158. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The regions of the plasma sheet adjacent to the north and south 
lobes of the magnetotail have been described by many experi- 
menters as locations of beams of energetic ions and fast-moving 
plasma directed primarily earthward and tailward along magnetic 
field lines. Measurements taken as satellites passed through one 
or the other of these boundary layers have frequently revealed 
near-earth mirroring of ions and a vertical segregation of velocities 
of both earthward-moving and mirroring ions with the fastest ions 
being found nearest the lobe-plasma sheet interface. These are 
features expected for particles from a distant tail source E x B 
drifting in a dawn-to-dusk electric field and are consistent with the 
source being a magnetic reconnection region. The plasma sheet 
boundary layers are thus understood as separatrix layers, bounded 
at their lobeward surfaces by the separatrices from the distant neu- 
tral line. This paper will review the observations that support this 
interpretation. 10 refs., 7 figs. 


39949 (LA-UR-90-2132) A study of positrons from Soviet 
nuclear powered satellites as tracers for magnetospheric re- 
search. Hones, E.W. Jr. (Mission Research Corp., Los Alamos, 
NM (USA)). Los Alamos National Lab., NM (USA). [1990]. 14p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-9006220-2: 28. COSPAR plenary conference, 
The Hague (Netherlands), 25 Jun - 6 jul 1990). Order Number 
DE90013157. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Two Soviet satellites carrying nuclear reactors operated in circu- 
lar 790 km orbits (65° inclination) in 1987 and 1988. Positrons 
generated in the satellites’ surfaces by the intense reactor gamma 
radiation escaped and were trapped for periods of minutes to 
hours in the geomagnetic field. These positrons have been ob- 
served on many occasions by gamma ray sensors on the SMM 
satellite (in 500 km orbit) which identify the positrons by the 511 
keV gamma rays created when they annihilate in the satellite 
surface. The SMM detector provides a time resolution of 64 mil- 
liseconds. It has recorded positron rise-times of less than 0.5 
second (corresponding to about 1 positron gyroradius) on many oc- 
casions as it encounters the low-L edge of positrons injected by 
the Soviet satellites as far as half-way around the earth. We are 
studying the potential of these sharply defined positron shells as 
magnetospheric tracers and as a means for examining particle dif- 
fusion and loss processes. 3 refs., 5 figs. 


39950 (N-90-17525) A current disruption mechanism in 
the neutral sheet for triggering substorm expansions. Final re- 
port. Lui, A.T.Y.; Mankofsky, A.; Chang, C.L.; Papadopoulos, K.; 
Wu, C.S. Johns Hopkins Univ., Laurel, MD (USA). Applied Physics 
Lab. Dec 1989. 23p. (NASA-CR-186260;NAS—1.26:186260). Avail- 
able from NTIS, PC A03/MF A01. 

Two main areas were addressed in support of an effort to under- 
stand mechanism responsible for the broadband electrostatic noise 
(BEN) observed in the magnetotail. The first area concerns the 
generation of BEN in the boundary layer region of the magnetotail 
whereas the second area concerns the occassional presence of 
BEN in the neutral sheet region. For the generation of BEN in the 
boundary layer region, a hybrid simulation code was developed to 
perform reliable longtime, quiet, highly resolved simulations of field 
aligned electron and ion beam flow. The result of the simulation 
shows that broadband emissions cannot be generated by beam- 
plasma instability if realistic values of the ion beam parameters are 
used. The waves generated from beam-plasma instability are highly 
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discrete and are of high frequencies. For the plasma sheet bound- 
ary layer condition, the wave frequencies are in the kHz range, 
which is in with the observation that the peak power in 
BEN occur in the 10's of Hz range. It was found that the BEN 
characteristics are more consistent with lower hybrid drift instability. 
For the occasional presence of BEN in the neutral sheet region, a 
linear analysis of the kinetic cross-field streaming instability appro- 
priate to the neutral sheet condition just prior to onset of substorm 
expansion was performed. By solving numerically the dispersion 
relation, it was found that the instability has a growth time compa- 
rable to the onset time scale of substorm onset. The excited waves 
have a mixed polarization in the lower hybrid frequency range. The 
imposed drift driving the instability corresponds to unmagnetized 
ions undergoing current sheet acceleration in the presence of a 
cross-tail electric field. The required electric field strength is in the 
10 mV/m range which is well within the observed electric field val- 
ues detected in the neutral sheet during substorms. 


39951 (PB-—90-208877/XAB) Solar-Geophysical Data Num- 
ber 547, March 1990. Part 1 (prompt reports). Data for 
February, January 1990, and late data. Coffey, H.E. National 
Geophysical Data Center, Boulder, CO (USA). Mar 1990. 153p. 
(SGD-547-PT-1). Available from NTIS, PC AO&/MF A01. 

See also PB-90-208885 and PB-90-171661. 

Contents: detailed index for 1989-1990; data for February 1990— 
solar-terrestrial environment, IUWDS alert periods (advance and 
worldwide), solar activity indices, solar flares, solar radio emission, 
Stanford mean solar magnetic field; data for January 1990—solar 
active regions, sudden ionospheric disturbances, solar radio spec- 
tral observations, cosmic ray measurements by neutron monitor, 
geomagnetic indices; late data—solar radio emission January 1990, 
geomagnetic indices October-November 1989, solar-geophysical 
data questionnaire results. 
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39952 (AD-A-219249/0/XAB) Cross section and product 
time-of-flight measurements of the reaction of n2(+) with H2O 
and D20 at suprathermal energies. Dressler, R.A.; Gardner, J.A.; 
Salter, R.H.; Wodarezyk, F.J.; Murad, E. Geophysics Lab. (AFSC), 
Hanscom AFB, MA (USA). 15 Jan 1990. 10p. (GL-TR-90-0046). 
Available from NTIS, PC A02/MF A01. 

Pub. in Jni. Chemical Physics, Vol. 92, No. 2, 1117-1125(15 Jan 
1990). 

Charge exchange and hydrogen atom pickup cross sections, and 
product ion time-of-flight measurements are reported for Nitrogen 
ion-water (Heavy water) collisions at center-of-mass collision ener- 
gies ranging between 1 and 15 electron-volt. No isotope effect is 
detected for the charge exchange branch, while a significant iso- 
tope effect is observed for the atom pickup reaction. Throughout 
the measured energy range, the time-of-flight measurements show 
that the Water ion (Heavy water ion) charge exchange product is 
produced with near-thermal energy in the laboratory frame, imply- 
ing little or no momentum transfer. The charge exchange reaction 
products are therefore formed with internal energy comparable to 
the exothermicity of the reaction (2.96 electron-volt). The atom 
pickup ion product velocity distributions and the atom pickup iso- 
tope effect are consistent with a spectator stripping mechanism. 


39953 (BNL-44768) Basic principles of Synchrotron 
Radiation-induced X-Ray Fluorescence (SRXRF). Gigante, G.E. 
(Rome Univ. (Italy). Dipt. di Fisica); Hanson, A.L. Brookhaven Na- 
tional Lab., Upton, NY (USA). May 1990. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. Order 
Number DE90013743. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

The characteristic x rays can be used as powerful analytical 
tools for qualitative and quantitative determination of the major, mi- 
nor and trace composition of materials. X Ray Fluorescence (XRF) 
techniques used for almost four decade to solve many problems in 
basic, applied science, and in industry. The XRF techniques that 
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were developed initially used crystal spectrometers, and are re- 
ferred to in literature as Wavelength Dispersive (WD) techniques. 
These WD techniques are still used in many fields and have the 
merit of a excellent energy resolution that allows for the analysis of 
many elements while avoiding the overlapping of some fluores- 
cence peaks. They are also particularly useful in a matrix that 
produces copious quantities of a particular radiation. The principal 
disadvantages of a WD system are the low efficiency of crystal and 
the reduced energy region in which crystal spectrometer can be 
used. In the 1960's, Solid State Detectors (SSD) were developed 
with energy resolution such that the Energy Dispersive XRF tech- 
niques could be developed. These SSD's overcame some of the 
limitations of the WD techniques. The most attractive characteris- 
tics of the EDXRF techniques are in their intrinsic multielemental 
and non destructive capabilities. The development of the high in- 
tensity, high brilliance Synchrotron Radiation (SR) sources have 
open the possibility to make microanalyses using the XRF tech- 
niques, increasing the interest of the scientific community for these 
techniques. In this paper the basic concepts of the XRF technique 
are reviewed taking in account the availability of the new sources 
of x rays. 32 refs., 7 figs. 


39954 (CEA-CONF-9887) Inclusive experiments, correle- 
tions and pion production data. L’'Hote, D. CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Moyenne Energie. 1989. 19p. (CONF- 
8902107—: International School on Nuclear Physics: Nuclear 
Matter and Heavy lon Collisions, Les Houches (France), 7-16 Feb 
1989). Order Number DE90506281. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

In this lecture, | would like to present part of the experimental 
data measured in Relativistic Heavy lon experiments. The main 
goal of RHIC experiments is to extract information on the proper- 
ties of the hot and dense nuclear matter drop that has been 
created during non-peripheral collisions of two nuclei. As this task 
in itself raises several important questions, we shall discuss them 
in the introductory part. In the second part, we shall describe the 
first type of experimental results that were obtained in the field: 
inclusive and correlation data. Finally, in the third part, we shall re- 
view some of the pion production data (above threshold). 


39955 (CONF-9006216-2) On the morphology of avoided 
crossings in the spectrum of irregular quantum tems. 
Yang, Xiazhou (Tennessee Univ., Knoxville, TN (USA). Dept. of 
Physics); Burgdoerfer, J.; Eschenazi, E. Oak Ridge National Lab., 
TN (USA). [1990]. 11p. Sponsored by U.S. DOE Energy Research; 
National Science Foundation. DOE Contract AC05-840R21400. 
From Miniworkshop on quantum chaos; Treiste (Italy); 4 Jun - 6 jul 
1990. Order Number DE90013815. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The deformation of the energy level spectra of quantum systems 
as a function of a control parameter governing the strength of a 
non- integrable perturbation can be determined by standard molec- 
ular dynamics techniques. This method is used to analyze the 
distribution and morphology of avoided crossings for a system of 
coupled Morse oscillators. 25 refs., 4 figs. 


39956 (DOE/ER/13827-T2) Kinetics of elementary atom 
and radical reactions: Three year progress report. Gordon, R.J. 
Chicago Univ., IL (USA). Jun 1990. 29p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-88ER13827. Order Number 
DE90013962. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

During the past three years we have been working on four prob- 
lems in the general area of gas phase kinetics and energy transfer 
of small molecules. These are: (1) measurements of the fine struc- 
ture populations of ground state oxygen atoms produced in 
photodissociation reactions; (2) quenching of the Rydberg B ('Z*) 
state of CO; (3) vibrational relaxation of highly excited molecules; 
and (4) kinetics of hydrogen molecules. The first two topics, which 
involve transitions between different electronic states of the parent 
molecule, are a departure from our previous research interests. In 
the accompanying renewal proposal we discuss plans to pursue 
these new topics vigorously during the coming year. The third topic 
is a continuation of our long interest in the energy dependence of 
the rates laws governing vibrational-to-translational energy transfer 





of molecules having large initial amounts of vibrational excitation. 
The final topic is a continuation of our studies of the reaction of 
OP) + Ho. In this work we measured the rate constant for the re- 
action OP) with deuterium and also analyzed spectroscopically 
different sources of vibrationally excited hydrogen for possible fu- 
ture work. We discuss each of these four studies in the following 
sections. 


39957 (LBL-28543) Molecular structure and motion in zero 
field magnetic resonance. Jarvie, T.P. Lawrence Berkeley Lab., 
CA (USA). Oct 1989. 131p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. Order Number 
DE90013805. Available from NTIS, PC AO7/MF A01; OSTI; INIS; 
GPO Dep. 

Zero field magnetic resonance is well suited for the determina- 
tion of molecular structure and the study of motion in disordered 
materials. Experiments performed in zero applied magnetic field 
avoid the anisotropic broadening in high field nuclear magnetic res- 
onance (NMR) experiments. As a result, molecular structure and 
subtle effects of motion are more readily observed. 


39958 (LBL-28994) Quantum Monte Carlo for atoms and 
molecules. Barnett, R.N. Lawrence Berkeley Lab., CA (USA). Nov 
1989. 239p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC03-76SF00098. Order Number DE90013793. Available 
from NTIS, PC A11/MF A01; OSTI; INIS; GPO Dep. 

The diffusion quantum Monte Carlo with fixed nodes (QMC) ap- 
proach has been employed in studying energy-eigenstates for 1-4 
electron systems. Previous work employing the diffusion QMC 
technique yielded energies of high quality for H2, LiH, Lia, and 
H20. Here, the range of calculations with this new approach has 
been extended to include additional first-row atoms and molecules. 
In addition, improvements in the previously computed fixed-node 
energies of LiH, Liz, and H2O have been obtained using more ac- 
curate trial functions. All computations were performed within, but 
are not limited to, the Born-Oppenheimer approximation. In our 
computations, the effects of variation of Monte Carlo parameters 
on the QMC solution of the Schroedinger equation were studied 
extensively. These parameters include the time step, renormaliza- 
tion time and nodal structure. These studies have been very useful 
in determining which choices of such parameters will yield accurate 
QMC energies most efficiently. Generally, very accurate energies 
(90-100% of the correlation energy is obtained) have been com- 
puted with single-determinant trail functions multiplied by simple 
correlation functions. Improvements in accuracy should be readily 
obtained using more complex trial functions. 


39959 (N-90-18957, pp. 1-11) Positron-alkali atom scatter- 
ing. McEachran, R.P.; Horbatsch, M.; Stauffer, A.D.; Ward, S.J. 
National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-90B00019;NAS—1 .55:3058;CONF- 
8907143-—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Positron-alkali atom scattering was recently investigated both 
theoretically and experimentally in the energy range from a few eV 
up to 100 eV. On the theoretical side calculations of the integrated 
elastic and excitation cross sections as well as total cross sections 
for Li, Na and K were based upon either the close-coupling method 
or the modified Glauber approximation. These theoretical results 
are in good agreement with experimental measurements of the to- 
tal cross section for both Na and K. Resonance structures were 
also found in the L = 0, 1 and 2 partial waves for positron scatter- 
ing from the alkalis. The structure of these resonances appears to 
be quite complex and, as expected, they occur in conjunction with 
the atomic excitation thresholds. Currently both theoretical and ex- 
perimental work is in progress on positron-Rb scattering in the 
same energy range. 


39960 (N-90-18957, pp. 13-27) Scattering of positrons and 
electrons by alkali atoms. Stein, T.S.; Kauppila, W.E.; Kwan, 
C.K.; Lukaszew, R.A.; Parikh, S.P.; Wan, Y.J.; Zhou, S.; Dabab- 
neh, M.S. National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
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1990. (NASA-CP-3058;REPT—90B0001 9;NAS—1 .55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Absolute total scattering cross sections (Qy,,) were measured for 
positrons and electrons colliding with sodium, potassium, and ru- 
bidium in the 1 to 102 eV range, using the same apparatus and 
experimental approach (a beam transmission technique) for both 
projectiles. The present results for positron-sodium and -rubidium 
collisions represent the first Q; measurements reported for these 
collision systems. Features which distinguish the present compar- 
isons between positron- and electron-alkali atom Q,+,, from those 
for other atoms and molecules (room-temperature gases) which 
have been used as targets for positrons and electrons are the 
proximity of the corresponding positron- and electron-alkali atom 
Qr, over the entire energy range of overlap, with an indication of 
a merging or near-merging of the corresponding positron and elec- 
tron Qry:, near (and above) the relatively low energy of about 40 
eV, and a general tendency for the positron-alkali atom Qry., to be 
higher than the corresponding electron values as the projectile en- 
ergy is decreased below about 40 eV. 


39961 (N-90-18957, pp. 29-31) Elastic scattering of e- and 
e+ from Rb and Cd. Pangantiwar, A.W. (Roorkee Univ. (india)); 
Srivastava, R. National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-—90B00019;NAS—1.55:3058;CONF- 
8907143-: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Differential cross section results are calculated for the elastic 
scattering of electrons and positrons from the ground state of Rb 
and Cd atoms. An optical model potential approach is used for the 
calculation. Results are compared with the available electron im- 
pact experimental results. 


39962 (N-90-18957, pp. 33-35) Inelastic scattering of 
positrons with sodium. Purohit, S.P.; Mathur, K.C. National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center. Jan 1990. (NASA-CP-3058;REPT— 
90B00019;NAS—1 .55:3058; CONF-8907143—: Workshop on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

The two potential approach is used to study the resonant 3s-3p 
excitation of sodium atom by positrons of energy 40 and 54.4eV. 
The angular variation of coherence and correlation parameters is 
presented. Comparison with the corresponding parameters in elec- 
tron scattering is given to see the role of various interaction 
potentials in electron and positron scattering. 


39963 (N-90-18957, pp. 37-39) Positron collisions with 
alkali-metal atoms. Gien, 1.T. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-—90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

The total cross sections for positron and electron collisions with 
potassium, sodium, lithium and rubidium are calculated, employing 
the modified Glauber approximation. The Modified Glauber cross 
sections for positron collision with potassium and sodium at low 
intermediate energies are found to agree reasonably well with ex- 
isting experimental data. 


39964 (N-90-18957, pp. 41-43) Inelastic collisions of 
positrons with one-valence-electron targets. Abdel-Raouf, M.A. 
National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-90B00019;NAS—1.55:3058;CONF- 
8907143-: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

The total elastic and positronium formation cross sections of the 
inelastic collisions between positrons and various one-valence- 
electron atoms, (namely hydrogen, lithium, sodium, potassium and 
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rubidium), and one-valence-electron ions, (namely hydrogen-like, 
lithium-like and alkaline-earth positive ions) are determined using 
an elaborate modified coupled-static approximation. Special atten- 
tion is devoted to the behavior of the Ps cross sections at the 
energy regions lying above the Ps formation thresholds. 


39965 (N-90-18957, pp. 45-47) Positron-rubidium scatter- 
ing. Mceachran, R.P.; Horbatsch, M.; Stauffer, A.D. National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center. Jan 1990. (NASA-CP-3058;REPT— 
90B00019;NAS—1.55:3058;CONF-8907143-: Workshop = on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

A 5-state close-coupling calculation (5s-5p-4d-6s-6p) was carried 
out for positron-Rb scattering in the energy range 3.7 to 28.0 eV. 
In contrast to the results of similar close-coupling calculations for 
positron-Na and positron-K scattering the (effective) total integrated 
cross section has an energy dependence which is contrary to re- 
cent experimental measurements. 


39966 (N-90-18957, pp. 49-62) Theoretical survey on 
positronium formation and ionisation in positron atom scatter- 
ing. Basu, M.; Ghosh, AS. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-—90B0001 9;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

The recent theoretical studies are surveyed and reported on the 
formation of exotic atoms in positron-hydrogen, positron-helium and 
positron-lithium scattering specially at intermediate energy region. 
The ionizations of these targets by positron impact was also con- 
sidered. Theoretical predictions for both the processes are 
compared with existing measured values. 


39967 (N-90-18957, pp. 63-66) Positron scattering by 
atomic hydrogen using optical potentials and with positronium 
formation. Walters, H.R.J. National Aeronautics and Space Admin- 
istration, Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-—90B00019;NAS—1 .55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

The scattering is considered of positrons by H(Is) in a two-state 
model which incorporates optical potentials. The model explicitly 
describes elastic scattering, i.e., positron + H(ls) yields positron + 
H(Is) and Ps(is) yields Ps(ls) + p. The inelastic processes positron 
+ H(ls) yields positron + H* Ps(ls) + p yields Ps* + p where * 
stands for a state other than Is, are implicitly taken into account 
through the optical potentials, which also allow for polarization of 
H(is) and Ps(is). 


39968 (N-90-18957, pp. 67-69) Positronium formation in Ss 
state in e+-Li scattering. Sarkar, K.P. (indian Association for the 
Cultivation of Science, Calcutta (Iindia)); Basu, D.; Basu, M. 
National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-—90B00019;NAS—1 .55:3058;CONF- 
8907143-: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

There are ample theoretical reasons to investigate positron-alkali 
atom scattering. Moreover, recent measurement on positron-alkali 
atom system by a Detroit group has renewed much interest in in- 
vestigating these processes. Positronium (Ps) formation in excited 
2s state in positron-Li scattering at intermediate and high energies 
were studied including second order effects following Basu and 
Ghosh. 


39969 


(N-90-18957, pp. 71-86) New parameter-free polar- 
ization potentials in low-energy positron collisions. Jain, A. 


National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-90B00019;NAS—1 .55:3058;CONF- 


8907143—: Workshop on annihilation in gases and galaxies, 
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Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

The polarization potential plays a decisive role in shaping up the 
cross sections in low energy positron collisions with atoms and 
molecules. However, its inclusion without involving any adjustable 
parameter, is still a challenge. Various other techniques employed 
so far for positron collisions are summarized, and a new, nonad- 
justable and very simple form of the polarization potential for 
positron-atom (molecule) collisions below the threshold of positron- 
ium formation is discussed. This new recently proposed potential is 
based on the correlation energy of a single positron in a homoge- 
neous electron gas. The correlation energy was calculated by 
solving the Schrodinger equation of the positron-electron system 
and fitted to an analytical form in various ranges of the density pa- 
rameter. In the outside region, the correlation energy is joined 
smoothly with the correct asymptotic form. This new positron corre- 
lation polarization (PCOP) potential was tested on several atomic 
and molecular targets such as the Ar, CO, and CH4. The results 
on the total and differential cross sections on these targets are 
shown along with the experimental data where available. 


39970 (N—90-18957, pp. 87-89) The calculation of the con- 
tributions to low energy e+H2 scattering from sigma u+ and 
pion u symmetries using the Kohn variational method. Armour, 
E.A.G. (Science Research Council, Chilton (England)); Baker, D.J.; 
Plummer, M. National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-—90B00019;NAS—1.55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Above incident energies of about 2 eV, the contribution to the to- 
tal cross section in positron+H2 scattering from the sigma g+ 
symmetry is insufficient to account for the experimental value. Cal- 
culations carried out of the lowest partial waves of sigma u+ 
symmetry and Pion u symmetry using the Kohn variational method 
are described. The contributions to the total cross section from the 
two equivalent partial waves of Pion u symmetry significantly re- 
duce the discrepancy with experiment up to incident energies of 4 
to 5 eV. Comparisons are made with recent R-matrix calculations 
performed by Danby and Tennyson. 


39971 (N-90-18957, pp. 91-93) Ab initio R-matrix calcula- 
tions of e+-molecule scattering. Danby, G.; Tennyson, J. 
National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-90B00019;NAS—1.55:3058;CONF- 
8907143-: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

The adaptation of the molecular R-matrix method, originally 
developed for electron-molecule collision studies, to positron scat- 
tering is discussed. Ab initio R-matrix calculations are presented for 
collisions of low energy positrons with a number of diatomic sys- 
tems including H2, HF and N2. Differential elastic cross sections 
for positron-H2 show a minimum at about 45 deg for collision ener- 
gies between 0.3 and 0.5 Ryd. The calculations predict a bound 
state of positronHF. Calculations on inelastic processes in N2 and 
O2 are also discussed. 


39972 (N-90-18957, pp. 95-97) Numerical Green’s func- 
tions in optical potential calculations for positron scattering 
from argon and neon. Bartschat, K. (York Univ., Toronto, Ontario 
(Canada)); Mceachran, R.P.; Stauffer, A.D. National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-—3058;REPT—90B00019;NAS— 
1.55:3058; CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

An optical potential method was applied to the calculation of 
positron scattering from the noble gases in order to determine the 
effect of open excitation channels on the shape of differential scat- 
tering cross sections. 


39973 (N-90-18957, pp. 99-107) Angular correlation studies 
in noble gases. Coleman, P.G. National Aeronautics and 





Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-—90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF ACc2. 
There has been a recent revival of interest in the measurement 
of angular correlation of annihilation photons from the decay of 
positrons and positronium in gases. This revival has been stimu- 
lated by the possibility offered by the technique to shed new light 
on the apparently low positronium formation fraction in the heavier 
noble gases and to provide information on positronium quenching 
processes in gases such as oxygen. There is also the potential for 
learning about positronium slowing down in gases. This review fo- 
cuses on experimental noble gas work and considers what new 
information has been, and may be, gained from these studies. 


39974 (N-90-18957, pp. 113-115) Positron-inert gas differ- 
ential elastic scattering. Kauppila, W.E.; Smith, S.J.; Kwan, C.K.; 
Stein, T.S. National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Fiight Center. Jan 
1990. (NASA-CP-3058;REPT-—90B00019;NAS—1 .55:3058;CONF- 
8907143-: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Measurements are being made in a crossed beam experiment of 
the relative elastic differential cross section (DCS) for 5 to 300 eV 
positrons scattering from inert gas atoms (He, Ne, Ar, Kr, and Xe) 
in the angular range from 30 to 134 deg. Results obtained at ener- 
gies around the positronium (Ps) formation threshold provide 
evidence that Ps formation and possibly other inelastic channels 
have an effect on the elastic scattering channel. 


39975 (N—90-18957, pp. 117-119) Differential elastic scat- 
tering cross sections for 54.9eV positrons incident on helium. 
Chaplin, R.L.; Diana, L.M.; Brooks, D.L. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-—90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

Absolute differential elastic scattering cross sections measured 
with the 3-m, high resolution, time-of-flight spectrometer are pre- 
sented for 54.9eV positrons incident on He. Five point moving 
average differential cross sections are plotted against average 
scattering angles which range from 14 to 36 deg. Also the aver- 
ages of five differential cross sections which have adjacent values 
of scattering angle are plotted versus the corresponding averages 
of the scattering angles. The curve fitted to these data is shaped 
like the theoretical curve but has its minimum and its maximum at 
scattering angles that are about 4 deg higher and 15 deg lower re- 
spectively than predicted by theory. 


39976 (N-90-18957, pp. 121-123) Total cross sections for 
positrons scattered elastically from helium based on new mea- 
surements of total ionization cross sections. Diana, L.M.; 
Chaplin, R.L.; Brooks, D.L.; Adams, J.T.; Reyna, L.K. National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center. Jan 1990. (NASA-CP-3058;REPT— 
90B00019;NAS—1.55:3058:CONF-8907143—: Workshop = on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

An improved technique is presented for employing the 2.3m 
spectrometer to measure total ionization cross sections, Q sub ion, 
for positrons incident on He. The new ionization cross section 
agree with the values reported earlier. Estimates are also pre- 
sented of total elastic scattering cross section, Q sub el, obtained 
by subtracting from total scattering cross sections, Q sub tot, 
reported in the literature, the Q sub ion and Q sub Ps (total positro- 
nium formation cross sections) and total excitation cross sections, 
Q sub ex, published by another researcher. The Q sub ion and Q 
sub el measured with the 3m high resolution time-of-flight spec- 
trometer for 54.9eV positrons are in accord with the results from 
the 2.3m spectrometer. The ionization cross sections are in fair 
agreement with theory tending for the most part to be higher, espe- 
cially at 76.3 and 88.5eV. The elastic cross section agree quite 
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well with theory to the vicinity of 50eV, but at 60eV and above the 
experimental elastic cross sections climb to and remain at about 
0.30 pi a sub o sq while the theoretical values steadily decrease. 


39977 (N-90-18957, pp. 125-127) lonisation of atomic hy- 
drogen by positron impact. Spicher, G.; Olsson, B.; Raith, W.; 
Sinapius, G.; Sperber, W. National Aeronautics and Space Admin- 
istration, Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-—3058;REPT—90B00019;NAS—1.55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

With the crossed beam apparatus the relative impact-ionization 
cross section of atomic hydrogen by positron impact was 
measured. A layout of the scattering region is given. The first mea- 
surements on the ionization of atomic hydrogen by positron impact 
are also given. 


39978 (N-90-18957, pp. 129-130) Multiple-ionization of 
xenon atoms by positron impact. Kruse, G.; Quermann, A.; 
Raith, W.; Sinapius, G. National Aeronautics and Space Adminis- 
tration, Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-—3058;REPT—90B00019;NAS—1.55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Previously the cross sections were measured for positronium for- 
mation and single ionization by positron impact for He and H2. 
With the same apparatus, slightly modified, the single and multiple 
ionization of xenon is now investigated. The principle of the 
method is the detection of ion and positron in time correlation 
which allows the discrimination of positronium formation (whereby 
the positron vanishes) and the destinction of singie, double and 
triple impact ionization (which lead to different ion flight times from 
the gas target to the ion detector). By using secondary electrons 
from the positron moderator, similar measurements were per- 
formed on electron impact ionization. By comparing with literature 
values for electron multiple ionization cross sections, the detection- 
probability ratios were determined for the differently charged ions. 


39979 (N-90-18957, pp. 131-136) Double ionization of he- 
lium by particle impact. Jacobsen, F.M. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT—90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

Experimental results are reviewed of the ratio, R sq., of double 
to single ionization of He by proton, antiproton, electron and 
positron impact in the energy range from 0.15 to about 10 MeV/ 
amu. At high velocities (greater than 1 to 2 MeV/amu) values of R 
sq. caused by electron impact merge with those for the proton with 
the antiproton, electron values being up to a factor of 2 greater 
than that for the p, positron. At these velocities the single ionization 
cross sections caused by impact of any of these four particles are 
indistinguishable. 


39980 (N-90-18957, pp. 137-147) Positronium reflection 
and positronium beams. Weber, M. (Bell Telephone Labs., Inc., 
Murray Hill, NJ (USA)); Tang, S.; Khatri, R.; Berko, S.; Canter, 
K.F.; Lynn, K.G.; Mills, A.P. Jr.; Roellig, L.O.; Viescas, AJ. 
National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-—3058;REPT—90B00019;NAS—1.55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Specular reflection of positronium, Ps was observed and that 
there is adequate intensity at higher energies to make further study 
worthwhile was established. The scattering appears to be restricted 
to the outermost surface with a mean free path of (0.75 + or - 
0.15)A for Ps in LiF(100). With a greater intensity Ps beam one 
should see higher order diffraction beams as the result of the peri- 
odicity of the surface. Ps diffraction thus offers the possibility of 
being a novel and valuable probe to study the outermost surface 
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and to study adsorbants on it. Two methods for producing Ps 
beams are described. 


39981 (N-90-18957, pp. 149-157) Low-energy scattering of 
electrons and positrons in liquids. Schrader, D.M. National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center. Jan 1990. (NASA-CP-3058;REPT— 
90B00019;NAS—1.55:3058;CONF-8907143—: Workshop on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

The scattering of low energy electrons and positrons is described 
for the liquid phase and compared and contrasted with that for the 
gas phase. Similarities as well as differences are noted. The loci of 
scattering sites, called spurs in the liquid phase, are considered in 
detail. In particular, their temporal and spatial evolution is consid- 
ered from the point of view of scattering. Two emphases are made: 
one upon the stochastic calculation of the distribution of distances 
required for slowing down to thermal velocities, and the other upon 
the calculation of cross sections for energy loss by means of quan- 
tum mechanics. 


39982 (N-90-18957, pp. 201-207) Optically excited states in 
positronium. Howell, R.H. (Williams College, Williamstown, MA 
(USA)); Ziock, K.P.; Magnotta, F.; Dermer, C.D.; Failor, R.A.; 
Jones, K.M. National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-—90B00019;NAS—1 .55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Optical excitations are reported of the 1 3S-2 3P transition in 
positronium, and a second excitation from n=2 to higher n states. 
The experiment used light from two pulsed dye lasers. Changes in 
the positronium annihilation rate during and after the laser pulse 
were used to deduce the excited state populations. The n=2 level 
was found to be saturable and excitable to a substantial fraction of 
n=2 positronium to higher levels. Preliminary spectroscopic mea- 
surements were performed on n=14 and n=15 positronium. 


39983  (N-90-18957, pp. 209-211) Stark and Zeeman effects 
on laser cooling of positronium. Dermer, C.D. National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center. Jan 1990. (NASA-CP-3058;REPT-— 
90B00019;NAS—1.55:3058:CONF-8907143-: Workshop = on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

Theoretical work on laser cooling of Positronium, including effects 
of external magnetic and electric fields, is reviewed and extended. 


39984 (N-90-18957, pp. 213-221) Decay rate and other 
properties of the positronium negative ion. Mills, A.P. Jr.; Fried- 
man, P.G.; Zuckerman, D.M. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-90B0001 9;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

A new method for detecting the positronium minus ion is de- 
scribed, and the possibility of a long positronium mean free path in 
a solid is discussed. 


39985 (N-90-18957, pp. 223-228) Antihydrogen formation 
in collisions of positronium with antiprotons. Humberston, J.W. 
National Aeronautics and Space Administration, Green- 
belt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-—90B00019;NAS—1 .55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 
Antihydrogen, consisting of a positron orbiting around an antipro- 
ton, is the simplest few body system consisting entirely of 
antimatter and as such is of considerable importance in providing 
additional tests of the validity of charge conjugation invariance. In 
addition, the nature of the gravitational interaction between matter 
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and antimatter might more readily be investigated for an electrically 
neutral system than one which is charged. Before such studies can 
be undertaken the antihydrogen must, of course, be produced by 
attachment of a positron to an antipositron. Several production 
mechanisms have been proposed, the two most favored of which 
are radiative capture (spontaneous or stimulated) and charge ex- 
change in positronium-antiproton collisions. The cross section for 
radiative capture is very much less than that for charge exchange, 
so that it might be thought that the latter process is greatly to be 
preferred. Various calculations of the cross section for the charge 
exchange process are briefly reviewed. 


39986 (N-90-18957, pp. 229-242) Anitproton-matter interac- ‘ 
tions in antiproton applications. Morgan, D.L. Jr. National - 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center. Jan 1990. (NASA-CP-3058;REPT— 
90B00019;NAS—1.55:3058; CONF-89071 43-: Workshop = on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

By virtue of the highly energetic particles released when they an- 
nihilate in matter, antiprotons have a variety of potentially important 
applications. Among others, these include remote 3-D density and 
composition imaging of the human body and also of thick, dense 
materials, cancer therapy, and spacecraft propulsion. Except for 
spacecraft propulsion, the required numbers of low energy antipro- 
tons can be produced, stored, and transported through reliance on 
current or near term technology. Paramount to these applications 
and to fundamental research involving antiprotons is knowledge of 
how antiprotons interact with matter. The basic annihilation process 
is fairly well understood, but the antiproton annihilation and energy 
loss rates in matter depend in complex ways on a number of 
atomic processes. The rates, and the corresponding cross sec- 
tions, were measured or are accurately predictable only for limited 
combinations of antiproton kinetic energy and material species. 


39987 (N-90-18957, pp. 243-256) Positronium ions and 
molecules. Ho, Y.K. National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. (NASA-CP-3058;REPT-90B00019;NAS—1 .55:3058;CONF- 
8907143—: Workshop on annihilation in gases and galaxies, 
Greenbelt, MD (USA), 19-21 Jul 1989). In Annihilation in Gases 
and Galaxies. Available from NTIS, PC A12/MF A02. 

Recent theoretical studies on positronium ions and molecules 
are discussed. A positronium ion is a three particle system consist- 
ing of two electrons in singlet spin state, and a positron. Recent 
studies include calculations of its binding energy, positron annihila- 
tion rate, and investigations of its doubly excited resonant states. A 
positronium molecule is a four body system consisting of two 
positrons and two electrons in an overall singlet spin state. The re- 
cent calculations of its binding energy against the dissociation into 
two positronium atoms, and studies of auto-detaching states in 
positronium molecules are discussed. These auto-dissociating 
states, which are believed to be part of the Rydberg series as a re- 
sult of a positron attaching to a negatively charged positronium ion, 
Ps-, would appear as resonances in Ps-Ps scattering. 


39988 (N-90-18957, pp. 257-259) Search for resonances in 
positron-atom systems. Bhatia, A.K.; Drachman, R.J. National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center. Jan 1990. (NASA-CP-3058; REPT— 
90B00019;NAS—1.55:3058; CONF-8907143-: Workshop = on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

No one likes to see a scattering cross section curve that is too 
smooth; it is much more interesting to find bumps and wiggles and 
most interesting if it is possible to understand their cause. Several 
types of resonances were clearly established in positron-containing 
systems: those lying just below a degenerate threshold (like 2s-2p, 
in hydrogenic atoms or ions) and those representing Coulomb 
bound states in a rearranged channel (like Ps + H reversing 
positron +H(-)). Recently, two new sorts of resonances have been 
reported for which the resonant mechanism is not clear. The first is , 
a very low lying resonance in the e-Ps system (obtained by an adi- 
abatic expansion method), and the second is a similarly low lying 





two channel resonance in the positron -H system (obtained by a 
close-coupling technique.) These developments encouraged the 
examination of such systems using the standard methods of stabi- 
lization and complex rotation. Most of the results are negative; the 
low lying resonances in either system are verified. Some indication 
of new resonances in the e(+)-He(+) system is found; this may be 
caused by the attraction between Ps in the n=2 state and the 
He(++) nucleus. 


39989 (N-90-18957, pp. 261-262) Resonances in low- 
energy positron-alkali scattering. Horbatsch, M.; Ward, S.J.; 
Mceachran, R.P.; Stauffer, A.D. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

Close-coupling calculations were performed with up to five target 
states at energies in the excitation threshold region for positron 
scattering from Li, Na and K. Resonances were discovered in the L 
= 0, 1 and 2 channels in the vicinity of the atomic excitation thresh- 
olds. The widths of these resonances vary between 0.2 and 130 
MeV. Evidence was found for the existence of positron-alkali bound 
states in all cases. 


39990 (N-90-18957, pp. 263-271) Positronium formation in 
e+ plus H- collisions. Straton, J.C. (Kansas State Univ., Manhat- 
tan (USA)); Drachman, RJ. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-—90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). in Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

Cross sections for positronium formation by capture from the 
negative hydrogen ion are given. Orthogonalization corrections to 
the Coulomb (First) Born Approximation (CBA) differential and total 
cross sections are calculated using approximate H- wave functions 
of both Lowdin and Chandrasekhar. Various methods of orthogo- 
nalizing the unbound projectile to the possible bound states are 
considered. It is found that treating the atomic nuclei as if they 
were isotopic spin projections of a single type of nucleon gives 
cross sections that are an improvement over the CBA. 


39991 (N-90-18957, pp. 273-283) Positron-molecule bound 
states and positive ion production. Leventhal, M. (California 
Univ., San Diego (USA)); Passner, A.; Surko, C.M. National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center. Jan 1990. (NASA-CP-3058;REPT-— 
90B00019;NAS—1.55:3058;CONF-8907143-: Workshop on 
annihilation in gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 
1989). In Annihilation in Gases and Galaxies. Available from NTIS, 
PC A12/MF A02. 

The interaction was studied of low energy positrons with large 
molecules such as alkanes. These data provide evidencce for the 
existence of long lived resonances and bound states of positrons 
with neutral molecules. The formation process and the nature of 
these resonances are discussed. The positive ions produced when 
a positron annihilates with an electron in one of these resonances 
were observed and this positive ion formation process is 
discussed. A review is presented of the current state of the under- 
standing of these positron-molecule resonances and the resulting 
positive ion formation. A number of outstanding issues in this area 
is also discussed. 


39992 (N-90-18957, pp. 289-291) Positron annihilation in- 
duced Auger electron spectroscopy. Weiss, A.; Koymen, A.R.; 
Mehl, D.; Jensen, K.O.; Lei, C.; Lee, K.H. National Aeronautics 
and Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Jan 1990. (NASA-CP-3058;REPT-90B00019;NAS— 
1.55:3058;CONF-8907143—: Workshop on annihilation in gases 
and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). In Annihila- 
tion in Gases and Galaxies. Available from NTIS, PC A12/MF A02. 

Recently, Weiss et al. have demonstrated that it is possible to 
excite Auger transitions by annihilating core electrons using a low 
energy (less than 30eV) beam of positrons. This mechanism 
makes possible a new electron spectroscopy, Positron annihilation 
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induced Auger Electron Spectroscopy (PAES). The probability of 
exciting an Auger transition is proportional to the overlap of the 
positron wavefunction with atomic core levels. Since the Auger 
electron energy provides a signature of the atomic species making 
the transition, PAES makes it possible to determine the overlap of 
the positron wavefunction with a particular element. PAES may 
therefore provide a means of detecting positron-atom complexes. 
Measurements of PAES intensities from clean and adsorbate cov- 
ered Cu surfaces are presented which indicate that approx. 5 
percent of positrons injected into CU at 25eV produce core annihi- 
lations that result in Auger transitions. 


39993 (ORNL/FTR-2598) [Third-harmonic generation in 
both positively and negatively dispersive xenon]: Foreign trip 
report, June 19-30, 1987. Miller, J.C. Oak Ridge National Lab., TN 
(USA). 13 Jul 1987. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. Order Number DE90012345. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The traveler attended the EICOLS conference, presented an in- 
vited paper and had valuable discussions with other attendees. 
The important topics will be briefly highlighted. In addition, a survey 
of the relevant research going on at the University of Uppsala will 
be given. 


39994 (ORNL/FTR-2616) [International symposium 
molecular beams]: Foreign trip  - July 6-19, 1987. Klots, 
C.E. Oak Ridge National Lab., TN (USA). 27 Jul 1987. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90012354. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep 

The traveler attended the Eleventh International Symposium on 
Molecular Beams, presented an invited paper, and had valuable 
discussions with other attendees. Important developments and 
trends in molecular beam research, as described at this preeminent 
conference in the field, are summarized. Especially noteworthy is 
the increasing role that molecular clusters are coming to play. The 
reception of work at the Oak Ridge National Laboratory in this area, 
at the conference and at the two universities, is further described. 


39995 (ORNL/FTR-2651) [Multiphoton and laser-assisted 
processes]: Foreign trip report, July 31-August 31, 1987. 
Stockdale, J.A.D. Oak Ridge National Lab., TN (USA). 11 Sep 
1987. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE90012350. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler worked in three different main areas during this 
period. In the first, he initiated studies of tunable laser-induced clus- 
tering in carbon disulfide (CS2) vapor; in the second, he assisted in 
successfully bringing into operation a photoelectron-photoion en- 
ergy analysis apparatus; and in the third, held discussions on the 
generation of third- and fifth-harmonic light in atomic vapors. 


39996 (ORNL/FTR-2715) [Photoelectron spectrometry with 
the use of synchrotron radiation]: Foreign trip report, August 
29-October 1, 1987. Krause, M.O. Oak Ridge National Lab., TN 
(USA). 13 Oct 1987. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE90012321. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Lectures on photoelectron spectrometry with the use of syn- 
chrotron radiation were presented at the Nato Advanced Study 
Institute on X-Ray Spectroscopy in Atomic and Solid State Physics 
held in Vimeiro, P' |. The X-87 International Conference on X- 
Ray and Innershell Processes held in Paris, France, was attended 
and the decision of the International Scientific Committee to hold 
the next conference, X-90, in the Oak Ridge area under the chair- 
manship of the traveler was accepted. The Physics Department of 
the University of Freiburg, FRG, was visited. Joint research pro- 
jects were discussed with C. A. deLange, Chemistry Department of 
the Vrije Universiteit, Amsterdam, The Netherlands. 


39997 (PCCFT-8904) Pion production with Coulomb effect 
study and two pions correlations in neon-nucleus collisions at 
relativistic energy. Fraysse, L. Clermont-Ferrand-2 Univ., 63 - 
Aubiere (France). Lab. de Physique Corpusculaire; Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). 1989. 206p. (in French). 
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Order Number DE90506161. Available from NTIS (US Sales Only), 
PC A10/MF A01. 

The collisions of heavy relativistic neon-nucleus ions (C, NaF, 
Nb, Pb) at incident energies of 400, 600, 800 MeV per nucleon are 
used to get some information on the state equation of nuclear mat- 
ter. The source parameters (density, size, coherence) can be 
estimated through an analysis of the 2-pion correlations. The mod- 
els of nuclear interferometry and the way to derive the correlation 
functions are described in the first two chapters. The third chapter 
deals with the Coulomb effects between the pions emitted and the 
nuclear matter. The experimental correlation functions with pion 
pairs are to be found in the last part. The Coulomb effect is cor- 
rected by the Gamow factor. The source densities thus found 
remain inferior to normal. The pions can be observed during the 
expansion phase. No collective phenomena of pion production can 
be evidenced from the various coherence coefficient values. 


39998 (UCRL-CR-104075) Cross sections for electron-ion 
collisions in dense plasmas: Progress report, September 1, 
1983—August 31, 1987. Msezane, A.Z. (Clark Atlanta Univ., GA 
(USA)). Lawrence Livermore National Lab., CA (USA); Clark 
Atlanta Univ., GA (USA). [1987]. 12p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90013046. Available from NTIS, PC A03/MF A01 - OSTI. 

The first stage of the project involved testing the effects of vari- 
ous configurations upon the oscillator strengths and energy 
splittings of the various states of O-like Kr. The wave function re- 
mains, perhaps, the most important single item in these types of 
calculations. Appropriate configuration interaction wave functions 
were constructed after extensive testing on the effect of configura- 
tions upon the f-values using the LSU IBM 3033/3081 machines. 
After discussions with Dr. K. Reed and experimentalists at the 
LLNL, a new set of states, Set |, was generated for production 
work. These have since been reduced further after consultation 
with Dr. Ron Henry at LSU to the Set Il in order to reduce the 
enormous computer time required. The ten target wave functions 
for boron-like N are given and the corresponding energies. Elastic 
and inelastic cross sections have been calculated using a 10-state 
R-matrix method. The results were contrasted with those from a 
DW calculation. 


39999 Atomic matching across internal interfaces. Merkle, 
K.L. (Argonne National Lab., IL (USA)). pp. 83-89 of Interfaces be- 
tween polymers, metals, and ceramics: Volume 153. DeKoven, 
B.M.; Gellman, A.J.; Rosenberg, R. Materials Research Society, 
Pittsburgh, PA (USA) (1989). DOE Contract W-31-109-ENG-38. 
(CONF-890426—: Spring meeting of the Materials Research Soci- 
ety, San Diego, CA (USA), 24-28 Apr 1989). 

The atomic structure of internal interfaces in dense-packed sys- 
tems has been investigated by high-resolution electron microscopy 
(HREM). Similarities between the atomic relaxations in het- 
erophase interfaces and certain large-angle grain boundaries have 
been observed. In both types of interfaces localization of misfit 
leads to regions of good atomic matching within the interface sepa- 
rated by misfit dislocation-like defects. It appears that, whenever 
possible, the GB structures assume configurations in which the 
atomic coordination is not too much different from the ideal lattice. 
It is suggested that these kinds of relaxations primarily occur 
whenever the translational periods along the GB are large or when 
the interatomic distances are incommensurate. Incorporation of low 
index planes into the GB appears to lead to preferred, i.e. low en- 
ergy structures, that can be quite dense with good atomic matching 
across a large fraction of the interface. 


40000 Volume production of hydrogen negative ions. Bacal, 
M. (Army, Harry Diamond Laboratories, Adelphi, MD (USA)); 
Berlemont, P.; Skinner, D.A. pp. 528-535 of Microwave and particle 
beam sources and directed energy concepts; Proceedings of the 
Meeting, Los Angeles, CA, Jan. 16-20, 1989. Brandt, H.E. Society 
of Photo-Optical Instrumentation Engineers, Bellingham, WA (US) 
(1989). (CONF-8901158—: Microwave and particle beam sources 
and directed energy concepts, Los Angeles, CA (USA), 16-18 Jan 
1989). 

The causes of observed saturation of hydrogen negative ion 
current at high power operation of tandem volume sources are in- 
vestigated using a zero-dimensional time-dependent model, which 
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assumes that dissociative electron attachment to highly vibra- 
tionally excited molecules is the main formation mechanism of 
hydrogen negative ions. It was found that the reason for saturation 
was the reduction of the density of molecular hydrogen, as a result 
of dissociation. The mean free path of the vibrationally excited 
molecules for various destruction processes will be discussed in re- 
lation with the source high power operation. 12 refs. 


40001 Applications of visible and near IR diode lasers in 
atomic physics. Camparo, J.C. (Los Alamos National Laboratory, 
NM (USA)). pp. 546-553 of Lasers '88; Proceedings of the Interna- 
tional Conference, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; 
Duarte, F.J. STS Press, McLean, VA (US) (1989). (CONF-881244— 
: LASERS '88: 10th international conference on lasers and 
applications, Lake Tahoe, NV (USA), 5-9 Dec 1988). 

The characteristics of single-mode diode lasers are described 
with special consideration given to the characteristics that are of 
particular importance to the atomic physicist. Two atomic-physics 
applications of diode lasers are presented: cooling and trapping of 
neutral atoms, and optical pumping in atomic clocks. Diagrams of a 
conventional atomic clock and a diode laser cesium-beam atomic 
clock are presented illustrating their principles of operation. 33 refs. 


40002 ~=Rigid-body displacement of asymmetric grain bound- 
aries. Merkle, K.L. (Argonne National Lab., IL (USA)). Scripta 
Metallurgica (USA), 23(9): 1487-1492 (Sep 1989). DOE Contract 
W-31-109-ENG-38. 

The importance of asymmetric grain boundaries has made it 
necessary to examine the reference frame for rigid body transla- 
tions in asymmetric GBs. It is proposed that the volume expansion 
is determined relative to the interplanar spacing that maintains the 
bulk density at the GB and which is given by the average of the in- 
terplanar spacings of the planes that are joined at the GB, d; = (d, 
+ d2)/2. When d, + do, s is the case for most asymmetric GBs, the 
coincidence site lattice construction increases the atomic density at 
the GB to higher than bulk values. The bulk density can be 
restored either by a O'th order rigid-body translation or by the re- 
moval of a suitable number of lattice planes at the GB. HREM 
appears to be a useful tool for determinations of rigid-body transla- 
tion components perpendicular to the tilt axis in low index tilt GBs. 
Information on the detailed atomic structure of the GB core is nec- 
essary for absolute determinations of the volume expansion and 
the total excess volume of the GB. 


40003 First observation of resonant excitation of high-n 
states in positronium. Ziock, K.P. (Department of Physics, 
Lawrence Livermore National Laboratory, Livermore, CA (USA)); 
Howell, R.H.; Magnotta, F.; Failor, R.A.; Jones, K.M. Physical Re- 
view Letters (USA), 64(20): 2366-2369 (14 May 1990). DOE 
Contract W-7405-ENG-48. 

We have performed the first excitation of high-n states of positro- 
nium using resonant, two-photon excitation applied to the n=1 to 2 
and 2 to n transitions. Absolute values for the line positions were 
quantitatively determined for n=14 and 15 and compared well with 
calculated predictions. The prediction of the n-* scaling of the rel- 
ative transition rates was observed for n=12 to 19. 


40004 Surface phonon modes of the Nal(001) crystal surface 
by inelastic He atom scattering. Brug, W.P. (MARTECH, The 
Florida State University, Tallahassee, FL (USA)); Chern, G.; Duan, 
J.; Safron, S.A.; Skofronick, J.G.; Benedek, G. Journal of Vacuum 
Science and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 2632-2636 (May 1990). DOE Contract FG05-85ER45208. 
The present theoretical treatment of the surface dynamics of ionic 
insulators employs the shell model with parameters obtained from 
bulk materials. The approach has been generally very successful in 
comparisons with experiment. However, most of the experimental 
surface dynamics work has been on the low-mass alkali halides 
with very little effort on higher energy modes or on the heavier al- 
kali halides, where effects from relaxation might be important. The 
work of this paper explores these latter two conditions. Inelastic 
scattering of He atoms from the (110)Nal(001) surface has been 
used to obtain the acoustic S, Rayleigh mode, the S, longitudinal 
mode, and the Sg crossing mode, however, no gap S, optical 
mode was seen. The results compare favorably with reported theo- 
retical models employing both slab calculations and the Green's 





function method thus indicating that bulk parameters and the shell 
model go a long way in explaining most of the observations. 


40005 Surface dynamics of NaClK(001) by inelastic He atom 
scattering. Safron, S.A. (Departments of Chemistry, The Florida 
State University, Tallahassee, FL (USA)); Brug, W.P.; Chern, G.; 
Duan, J.; Skofronick, J.G.; Manson, J.R. Journal of Vacuum Sci- 
ence and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 2627-2631 (May 1990). DOE Contract FG05-85ER45208. 

The relatively simple structure of alkali halide crystals has made 
these materials the paradigm for the understanding of the dynam- 
ics of ionic insulators. We have employed a time-of-flight (TOF) 
technique to determine the energy loss/gain due to single phonon 
creatior/annihilation events in the scattering of He atoms from the 
NaCl(001) surface. From these data the surface dispersion curves 
over the TM region of the surface Brillouin zone have been 
constructed. The results compare favorably with both the slab dy- 
namics and the Green’s function calculations reported for this 
crystal, and with previous measurements in the (100) direction. Of 
particular interest, we report the first evidence for the crossing 
mode in the (100) direction, which had been predicted for NaCl. 
Additionally, we have employed the TOF technique to examine the 
Debye-Waller attenuation of the e/astic (specular) intensity and the 
relative height of an inelastic multiphonon “foot” at the base of the 
specular beam as a function of the crystal surface temperature 
(120-670 K). 


40006 Potential applications of an electron cyclotron reso- 
nance multicusp plasma source. Tsai, C.C. (Oak Ridge National 
Laboratory, Oak Ridge, TN (USA)); Berry, L.A.; Gorbatkin, S.M.; 
Haselton, H.H.; Roberto, J.B.; Stirling, W.L. Journal of Vacuum Sci- 
ence and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 2900-2903 (May 1990). DOE Contract AC05-840R21400. 

An electron cyclotron resonance (ECR) multicusp plasmatron 
has been developed by feeding a multicusp bucket arc chamber 
with a compact ECR plasma source. This novel source produces 
large (about 25 cm diam), uniform (to within +10%), dense (>10"" 


cm~—%) plasmas of argon, helium, hydrogen, and oxygen. It has 
been operated to produce an oxygen plasma for etching 12.7 cm 
(5 in.) positive photoresist-coated silicon wafers with uniformity 
within +8%. Results and potential applications of this new ECR 
plasma source for plasma processing of thin films are discussed. 


40007 Ground state densities from electron propagators: 
Optimized Thomas—Fermi approximation for short wavelength 
modes. Pratt, L.R. (Chemical and Laser Sciences Division, Los 
Alamos National Laboratory, Los Alamos, New Mexico 87545 
(USA)); Hoffman, G.G.; Harris, R.A. Journal of Chemical Physics 
(USA), 92(11): 6687-6696 (1 Jun 1990). 

Electron densities obtained from a ground state path integral ap- 
proach to density functional theory using a primitive Monte Carlo 
method display large statistical uncertainties when short 
wavelength fluctuations of the paths are considered directly. An op- 
timized Thomas—Fermi approximation is developed to eliminate 
these degrees of freedom in a systematic and physically motivated 
fashion. Beyond improving the precision of the numerical results, 
this theoretical development permits a simple qualitative discussion 
of how the calculation pushes electron density into tunneling re- 
gions by iteratively renormalizing the Fermi wavelength appropriate 
to the remaining integrations which involve only long wavelength 
coordinates. 


40008 Theoretical study of the interaction of ionized transi- 
tion metals (Cr,Mn,Fe,Co,Ni,Cu) with argon. Hammond, B.L. 
(Department of Chemistry, University of California, Berkeley, 
Berkeley, CA (USA)); Lester, W.A. Jr.; Braga, M.; Taft, C.A. Physi- 
cal Review, B: Condensed Matter (USA), 41(15): 10447-10452 
(15 May 1990). DOE Contract AC03-76SF00098. 

Ab initio Hartree-Fock effective-core-potential calculations have 
been performed to determine the binding-energy trends of the 
transition-metal-argon diatomic positive ions. The interaction in 
these systems is mainly governed by charge-induced dipole forces, 
with the metal carrying the charge. It is found that all the species 
' are bound and that the binding energy is strongly dependent on 
- the electronic state of the transition-metal ion. A configuration- 
interaction prediction of the binding energy is also presented for 


the Cu*Ar system. The importance of the electron correlation in 
these systems is discussed. 
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40009 (N-90-19813) Siphon flows in isolated magnetic flux 
tubes. 3. The equilibrium path of the flux tube arch. Annual re- 
port, 1989. Thomas, J.H.; Montesinis, B. Rochester Univ., NY 
(USA). Sep 1989. 55p. (NASA-CR-186297;NAS—1.26:186297). 
Available from NTIS, PC AO4/MF A01. 

The arched equilibrium path of a thin magnetic flux tube in a 
plane-stratified, nonmagnetic atmosphere is calculated for cases in 
which the flux tube contains a steady siphon flow. The large scale 
mechanical equilibrium of the flux tube involves a balance among 
the magnetic buoyancy force, the net magnetic tension force due 
to the curvature of the flux tube axis, and the inertial (centrifugal) 
force due to the siphon flow along curved streamlines. The ends of 
the flux tube are assumed to be pinned down by some other 
external force. Both isothermal and adiabatic siphon flows are con- 
sidered for flux tubes in an isothermal external atmosphere. For 
the isothermal case, in the absence of a siphon flow the equilib- 
rium path reduces to the static arch calculated by Parker (1975, 
1979). The presence of a siphon flow causes the flux tube arch to 
bend more sharply, so that magnetic tension can overcome the ad- 
ditional straightening effect of the inertial force, and reduces the 
maximum width of the arch. The curvature of the arch increases as 
the siphon flow speed increases. For a critical siphon flow, with su- 
percritical flow in the downstream leg, the arch is asymmetric, with 
greater curvature in the downstream leg of the arch. Adiabatic flow 
have qualitatively similar effects, except that adiabatic cooling re- 
duces the buoyancy of the flux tube and thus leads to significantly 
wider arches. In some cases the cooling is strong enough to create 
negative buoyancy along sections of the flux tube, requiring upward 
curvature of the flux tube path along these sections and sometimes 
leading to unusual equilibrium paths of periodic, sinusoidal form. 


40010 Copper Mountain Conference on Multigrid Methods, 
4th, Copper Mountain, CO, Apr. 9-14, 1989, Proceedings. Man- 
del, J. Mccormick, S.F.; Farhat, C.; Dendy, J.E. Jr.; Lonsdale, G. 
448p. Society for Industrial and Applied Mathematics, Philadelphia, 
PA (US) (1989). (CONF-8904360-: 4. t Mountain confer- 
ence on multigrid methods, Copper Mountain, CO (USA), 9-14 Apr 
1989). 

Recent advances in multigrid methods (MGMs) for the numerical 
solution of fluid-dynamics problems are discussed in reviews and 
reports. Topics addressed include MGMs for nonconforming finite 
elements, a parallel MGM algorithm, an MGM-like semiiterative 
algorithm for the massively parallel solution of large-scale finite- 
element systems, multilevel convergence acceleration for viscous 
and turbulent transonic flows computed with a cell-vertex method, 
and domain-reduction methods. Consideration is given to MGMs 
for first-order systems, MGMs for the compressible Navier-Stokes 
equations, an MGM-based solution technique for incompressible 
flow, a parallel MGM for data-driven multiprocessor systems, 
MGMs for the Euler equations, parallel MGM algorithms and com- 
puter vision applications, and a comparison of Crank-Nicolson and 
waveform-relaxation MGMs on a hypercube computer. 


40011 Multilevel algorithms for solving the Euler equations. 
Dervieux, A. (Colorado Univ., Denver (USA)); Fezoui, L.; Goudjo, 
A. pp. 106-116 of Copper Mountain Conference on Multigrid Meth- 
ods, 4th, Copper Mountain, CO, Apr. 9-14, 1989, Proceedings. 
Mandel, J. Mccormick, S.F.; Farhat, C.; Dendy, J.E. Jr.; Lonsdale, 
G. Society for Industrial and Applied Mathematics, Philadelphia, PA 
(US) (1989). (CONF-8904360-: 4. ¢ Mountain conference on 
multigrid methods, Copper Mountain, CO (USA), 9-14 Apr 1989). 

A new multi-level approach, referred as Hierarchical Residual 
Averaging, is presented for solving steady solution of hyperbolic 
systems. The successive levels are represented by a set of resid- 
ual averaging with increasing numerical molecule. The analogy 
with multi-grid schemes is shown. Some applications to Euler flows 
are presented. 20 refs. 
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40012 Development and application of a three-dimensional 
laser velocimeter system to internal and external 
flows. Nouri, J.A. (Los Alamos National Laboratory, NM (USA)). 
pp. 673-678 of Lasers '88; Proceedings of the International Confer- 
ence, Lake Tahoe, NV, Dec. 4-9, 1988. Sze, R.C.; Duarte, F.J. 
STS Press, McLean, VA (US) (1989). (CONF-881244—-: LASERS 
’88: 10th international conference on lasers and applications, Lake 
Tahoe, NV (USA), 5-9 Dec 1988). 

A three-dimensional, tri-orthogonal, two-color, and Bragg- 
diffracted laser Doppler velocimeter system has been developed to 
measure simultaneously the three components of local mean ve- 
locity (u, v, w) and the associated turbulent quantities. The system 
is designed to measure flow parameters in very complex and 
highly three-dimensional, in both the mean-flow and the turbulent 
structure, internal and external flows. The developed system has 
successfully used to study the secondary motions by both the 
Reynolds-stress gradients and pressure gradients, corner flows, 
and turbulent boundary layer flow cases. 8 refs. 


40013 =A self-consistent theory of radial transport of field- 
aligned current by microturbulence. Terry, P.W. (Department of 
Physics, University of Wisconsin-Madison, Madison, WI (USA)); Di- 
amond, P.H. Physics of Fluids B (USA), 2(6): 1128-1137 (Jun 
1990). DOE Contract FG02-89ER53291 ;FG03-88ER53275. 

The radial transport of field-aligned current resulting from colli- 
sionless microturbulence is examined  self-consistently. The 
self-consistent treatment of mode coupling is shown to constrain 
the transport in such a way that the relaxation of current gradients 
is regulated solely by electrostatic fluctuations that couple to ion 
dissipation, even in the presence of temperature gradients and 
temperature anisotropy. As a consequence, the radial flux of paral- 
lel current induced by collisionless microinstabilities is insufficient to 
account for the dynamo in reversed field pinch plasmas. 


40014 Nonlinear behavior of magnetohydrodynamic modes 
near marginally stable states. li. Application to the resistive 
fast interchange mode. Nakajima, N. (institute for Fusion Studies, 
The University of Texas at Austin, Austin, Texas 78712 (USA)); 
Hamaguchi, S. Physics of Fluids B (USA), 2(6): 1184-1189 (Jun 
1990). DOE Contract FG05-80ET53088. 

With the use of the general formulation developed in an earlier 
paper, the nonlinear evolution of the resistive fast interchange 
mode near the marginally stable state is obtained analytically. The 
nonlinear amplitude equation of the mode is shown to be of the 
Landau type. It is also shown that there is a stable equilibrium 
bifurcating from the initial equilibrium. Comparing this analytical re- 
sult to numerical simulations, it is confirmed that the saturation 
level and the saturation time are well estimated by this Landau 
type of nonlinear amplitude equation. 


40015 A “new” approach to the quantitative statistical dy- 
namics of plasma turbulence: The optimum theory of rigorous 
bounds on steady-state transport. Krommes, J.A. (Plasma 
Physics Laboratory, Princeton University, P.O. Box 451, Princeton, 
New Jersey 08543 (USA)); Kim, C. Physics of Fluids B (USA), 
2(6): 1331-1337 (Jun 1990). DOE Contract AC02-76CH03073 
;FG05-80ET53088. 

The fundamental problem in the theory of turbulent transport is 
to find the flux IT of a quantity such as heat. Methods based on 


statistical closures are mired in conceptual controversies and prac- 


tical difficulties. However, it is possible to bound T by employing 
constraints derived rigorously from the equations of motion. Brief 
reviews of the general theory and its application to passive advec- 
tion are given. Then, a detailed application is made to anomalous 
resistivity generated by self-consistent turbulence in a reversed- 
field pinch. A nonlinear variational principle for an upper bound on 
the turbulent electromotive force for fixed current is formulated from 
the magnetohydrodynamic equations in cylindrical geometry. Nu- 
merical solution of a case constrained solely by energy balance 
leads to a reasonable bound and nonlinear eigenfunctions that 
share intriguing features with experimental data: The dominant 
mode numbers appear to be correct, and field reversal is predicted 
at reasonable values of the pinch parameter. Although open ques- 
tions remain, upon considering all bounding calculations to date it 
can be concluded, remarkably, that global energy balance con- 
strains transport sufficiently so that bounds derived therefrom are 


not unreasonable and that bounding calculations are feasible even 
for involved practical problems. The potential of the method has 
hardly been tapped; it provides a fertile area for future research. 


40016 Use of the positron as a plasma particle. Surko, C.M. 
(Department of Physics, University of California, San Diego, La 
Jolla, California 92093 (USA)); Murphy, T.J. Physics of Fluids B 
(USA), 2(6): 1372-1375 (Jun 1990). 

The use of positrons in laboratory plasma physics experiments is 
considered. Recent progress in this area is discussed, including 
the creation of a single-component positron plasma in the labora- 
tory. Specific applications of such antimatter plasmas are also 
discussed, with emphasis on areas where existing plasma physics 
technology and that currently under development are likely to pro- 
duce results in the next few years. 


40017 Nonlinear wake-field generation and relativistic fo- 
cusing of intense laser pulses in plasmas. Ting, A. (Beam 
Physics Branch, Plasma Physics Division, Naval Research Labora- 
tory, Washington, DC 20375-5000 (USA)); Esarey, E.; Sprangle, P. 
Physics of Fluids B (USA), 2(6): 1390-1394 (Jun 1990). 

The generation of nonlinear plasma wake fields by an intense, 
short laser pulse and the relativistic optical guiding of intense laser 
pulses in plasmas are studied with a nonlinear, self-consistent 
model of laser—plasma interactions. Nonlinear steepening and 
period lengthening of the plasma waves are observed, and expres- 
sions are obtained for various nonlinear wake-field quantities. 
Relativistic focusing with the self-consistent plasma response 
shows that laser pulse fronts and laser pulses shorter than a 
plasma wavelength, 27c/wp, are not relativistically guided and will 
continuously erode due to diffraction. 


40018 Experiments on vortex dynamics in pure electron 
plasmas. Driscoll, C.F. (University of California at San Diego, La 
Jolla, California 92093 (USA)); Fine, K.S. Physics of Fluids B 
(USA), 2(6): 1359-1366 (Jun 1990). DOE Contract FG03- 
85ER53199. 

Magnetically confined columns of electrons are excellent experi- 
mental manifestations of two-dimensional (2-D) vortices in an 
inviscid fluid. Surface charge perturbations on the electron column 
(diocotron modes) are equivalent to surface ripples on extended 
vortices; and unstable diocotron modes on hollow electron columns 
are examples of the Kelvin-Helmholtz instability. Experiments 
demonstrate that the stable and unstalsle modes are distinct and 
may coexist, having different frequencies and radial eigenfunctions. 
For azimuthal mode number /1, an exponentially unstable mode is 
observed on hollow columns, in apparent contradiction to 2-D fluid 
theory. For &2, a similar unstable mode is observed, consistent 
with fluid theory. These diocotron instabilities on hollow columns 
saturate with the formation of smaller vortex structures, and radial 
transport is determined by the nonlinear interaction of these sec- 
ondary vortices. The vortex pairing instability has been observed 
for isolated, well-controlled vortices, and the instability is found to 
depend critically on the vortex separation distance. 


40019 Heat capacity and sticking probability measurements 
of “He submonolayers adsorbed on evaporated Ag films: 
Bose statistics in two dimensions. Kenny, T.W. (Department of 
Physics, University of California, Berkeley, Berkeley, CA (USA)); 
Richards, P.L. Physical Review Letters (USA), 64(20): 2386-2389 
(14 May 1990). DOE Contract ACO3-76SF00098. 

We have measured the heat capacity of submonolayers of “He 
adsorbed on Ag films between 1.7 and 3.3 K. Good fits to the re- 
sults are obtained with a model of a noninteracting two-dimensional 
Bose gas. The sticking probability for room-temperature “He atoms 
on cold Ag has been measured as a function of substrate tempera- 
ture and “He coverage. The sticking probability is 4% at low 
coverage, and abruptly drops to 1% for coverages above 0.5 
monolayer. 
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40020 (DOE/ER/03130-52) Applications of neural networks 
in high energy physics. Cutts, D. (Brown Univ., Providence, Ri 
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(USA)); Hoftun, J.S.; Nesic, D.; Sornborger, A.; Johnson, C.R.; 
Zeller, R.T. Brown Univ., Providence, Ri (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76ER03130. (COO—-3130TC-52;CONF-9004190—13: Computing in 
high energy physics, Santa Fe, NM (USA), 9-13 Apr 1990). Order 
Number DE90013325. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

Neural network techniques provide promising solutions to pattern 
recognition problems in high energy physics. We discuss several 
applications of back propagation networks, and in particular de- 
scribe the operation of an electron algorithm based on calorimeter 
energies. 5 refs., 5 figs., 1 tab. 


40021 (DOE/ER/03130—269) Research program in experi- 
mental high energy physics, Task B: Progress report, January 
1, 1990-December 31, 1990. Widgoff, M. Brown Univ., Provi- 
dence, Ri (USA). Dept. of Physics. 1 Jul 1990. 62p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76ER03130. Or- 
der Number DE90013323. Available from NTIS, PC A0O4/MF A01; 
OSTI; INIS; GPO Dep. 

Two prototype tracking system modules of the LVD detector 
have been produced by the direct-mount method and tested. The 
direct-mount procedure was proposed by a subgroup (mainly US) 
of the LVD Collaboration. This method has the advantages over 
the previous (hood) design of greater signal-to-noise ratio, of pro- 
viding spacing between the two streamer chamber layers of each 
tracking plane to improve track reconstruction and angular resolua- 
tion, economy and speed of production. The tests have shown very 
satisfactory performance, both of the mechanical aspects and of 
the read-out electronic which are principally Brown’s responsibility. 
The Collaboration has agreed to proceed with production by this 
method. The full boot node data acquisition computer and one 
tower microvax, both provided by the Brown group, have been in- 
stalled Hall A of Gran Sasso, where data acquisition development 
will proceed. FNAL Experiment E782, a study of the interactions of 
muons from the Tevatron, using an upgraded version of the E745 
hybrid system, is now running at Fermilab. During the past year, 
film analysis of the 1987 run of E745, a study of the interactions of 
muon neutrinos, was essentially completed and a data summary 
tape is being produced. Also during the past year, analysis has 
continued both on the data of our experiments on interactions of 
hadrons with protons and heavier nuclei (FNAL E565, E570, E299, 
E154) and on the data of SLAC experiments BC72/73/75, studying 
the interactions in hydrogen of 20GeV/c photons. 


40022 (FNAL/C—90/45-T) The status of pp collider physics. 
Ellis, R.K. Fermi National Accelerator Lab., Batavia, IL (USA). 
[1989]. 16p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH03000. (CONF-8909291—10: 8. topical workshop 
on proton-antiproton collider physics, Castiglione della Pescaia 
(Italy), 1-5 Sep 1989). Order Number DE90012666. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This report discusses the following topics: heavy quark produc- 
tion; jet physics; vector boson production; and vector boson 
properties. (LSP) 


40023 (FNAL/C—90/94) Neural network tutorial for high en- 
ergy physicists. Denby, B. Fermi National Accelerator Lab., 
Batavia, IL (USA). May 1990. 14p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH03000. (CONF-900388-3: In- 
ternational workshop on software engineering, artificial intelligence 
and expert systems for high energy and nuclear physics, Lyon 
(France), 19-24 Mar 1990). Order Number DE90013847. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Neural Networks are introduced through analogies to data analy- 
sis and electronic techniques used in high energy physics. 18 refs., 
11 figs. 


40024 (SLAC-—343, pp. 779-799) Tensor dominance and 
identification of 6 (f2(1720)) as a tensor glueball. Liu, K.F. (Univ. 
of Kentucky, Lexington (USA)). Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jun 1989. (CONF-8905144—: Tau-Charm 
Factory workshop, Stanford, CA (USA), 23-27 May 1989). In Pro- 
ceedings of the tau-charm factory workshop. Study of tau, charm 
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and J/} physics; development of high luminosity e*e- rings; de- 
sign of e+e detectors for tau-charm physics. Order Number 
DE90001785. Available from NTIS, PC A99/MF A01. 

The energy-momentum tensor matrix element for the tensor 
glueball is obtained from the tensor dominance model. Branching 
ration of 6 (f2(1720)) in J/¥ radiative decay is calculated which 
agrees with the observed experimental branching ratio. By incorpo- 
rating a soft form factor, the author shows that 6 (f2(1720)) has 
flavor independent decays to KK, nn, and x7. The very form factor 
is needed to understand the suppression of 6 in K-p — AKgKs as 
well as well as its emergence in the central productions of zp — x 
K*K~)p and pp — p(K*K~—)p. This flavor symmetric feature of 6 is 
further enhanced by comparing f2 (1525) and @ in J/¥ decays to 
KK, wKK and @KK. The absence of 6 in yy — Ks°Ks° and K~p 
— AK,°Ks° led them to conclude that the quark content in @ is 
very low. With 6 shown to be flavor singlet and void of quarks, they 
believe that @ could indeed be a tensor glueball, subject to the ver- 
ification of the soft form factor. 


40025 (SSC-158) The significance of the 1-TeV scale. 
Quigg, C. Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group. Jan 1988. 25p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-89ER40486. Order Number DE90013775. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

the Standard Model of elementary particle physics organizes our 
knowledge of the basic constituents and interactions, and achieves 
a wide-ranging synthesis of elementary phenomena, but leaves 
unanswered some fundamental questions. Important clues to a 
more complete understanding are to be found on the energy scale 
of 1 TeV, where the kinship between the weak and electromagnetic 
interactions will be illuminated. Exploration of the 1-TeV scale is an 
essential goal for the 1990s. 37 refs., 3 figs. 


40026 (SSC-199) Opening the high-energy frontier. Quigg, 
C. (Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group). Lawrence Berkeley Lab., CA (USA). SSC Central Design 
Group. Dec 1988. 41p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-89ER40486. (CONF-8810264—15: Conference 
on hadronic matter in collision, Tucson, AZ (USA), 6-12 Oct 1988). 
Order Number DE90013036. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

| review the scientific motivation for an experimental assault on 
the 1-TeV scale, elaborating the idea of technicolor as one interest- 
ing possibility for what may be found there. | then summarize some 
of the discovery possibilities opened by a high-luminosity, multi-TeV 
proton-proton collider. After a brief resume of the experimental en- 
vironment anticipated at the SSC, | report on the status of the SSC 
R&D effort and discuss the work to be carried out over the course 
of the next year. 37 refs., 10 figs., 1 tab. 


40027 (SSCL-259) Physics and detector simulation re- 
quirements. Cormell, L. (ed.). Superconducting Super Collider 
Lab., Dallas, TX (USA). 16 Mar 1990. 11p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-89ER40486. Order 
Number DE90013766. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

The Superconducting Super Collider Laboratory (SSCL) has 
computing requirements in several different areas at several levels 
of intensity. These needs vary from word processing and spread- 
sheet calculations on one end of the spectrum to a need for 
thousands of hours of super-computer time on the other. These 
needs and their focus will continue to develop and change through- 
out the life cycle of the laboratory. This document describes the 
computing environment needed to meet the requirements for high 
energy physics (HEP) Monte Carlo calculations for the simulation of 
SSCL physics and detectors. Two types of Monte Carlo simulations 
must be done: the first, to simulate the physics of the interactions 
that will occur at the SSCL, and the second, to determine the sim- 
ulated response of the detectors that will study these interactions. 
The calculations to be performed in each simulation are lengthy 
and detailed, and could require many months per run on a VAX 11/ 
780 and may produce several gigabyte of data per run. Conse- 
quently, a distributed computing environment of several networked 
high-speed computing engines is envisioned to meet these needs. 
These networked computers would form the basis of a centralized 
facility for SSCL physics and detector simulation work. It has been 
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estimated that this computing facility will need to grow to approxi- 
mately 4000 MIPS of computing horse-power by 1992. 


6451 Particle Interactions and Properties - Experi- 
mental 


Refer also to citation(s) 39612, 39646, 40024 


40028 (ANL-HEP-CP-90-25) Report of the fixed target 
heavy quark working group. Appel, J.A.; Butler, J.N.; Christian, 
D.; Cooper, P.; Errede, D.; Garbincius, P.; Gourlay, S.; Guttierez, 
G.; James, C.; Kasper, P. Argonne National Lab., IL (USA). [1989]. 
55p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38 ;AC02-76CH03000. (CONF-890872-13: Workshop 
on physics at Fermilab in the 1990's, Breckenridge, CO (USA), 15- 
24 Aug 1989). Order Number DE90013888. Available from NTIS, 
PC A04/MF A01; OSTI; INIS; GPO Dep. 

The status of Fixed Target experiments to study charm and bot- 
tom is reviewed. The physics motivation for further high statistics 
studies of charm and bottom is presented. The technical chal- 
lenges which will be encountered in doing very high sensitivity 
studies are described, some possible solutions are offered, and ar- 
eas where additional research and development are required and 
identified. 38 refs., 8 figs., 9 tabs. 


40029 (ANL-HEP-CP-90-50) Study of intermittency in e+e— 
annihilations at 29 GeV. Abachi, S. (Argonne National Lab., IL 
(USA)); Derrick, M.; Kooijman, P.; Musgrave, B.; Price, L.; Repond, 
J.; Sugano, K.; Blockus, D.; Brabson, B.; Brom, J.M. HRS Collabo- 
ration. Argonne National Lab., IL (USA). 15 Jun 1990. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38 ;AC03-76SF00098. (CONF-900822—4: 25. IUPAP 
international conference on high energy physics, Singapore (Singa- 
pore), 2-8 Aug 1990). Order Number DE90013890. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Charged particle multiplicity distributions from e*e~ annihilations 
at 29 GeV have been analyzed in selected rapidity and azimuthal 
angle intervals. The data were taken with the High Resolution 
Spectrometer at PEP. The factorial moments of the multiplicity 
distributions increase as the rapidity interval is decreased, the so- 
called intermittency phenomenon. These direct measurements of 
the moments agree with values derived from negative binomial fits 
to our multiplicity distributions in various central rapidity windows. 
The factorial moments are also given for the distribution in 
azimuthal angle around the beam direction and for the two- 
dimensional distribution in rapidity and azimuthal angle around the 
jet directions. 


40030 (BNL-44763) Search for the flavor-changing neutral 
current decay K* — x* vv. Ito, M.M. (Princeton Univ., NJ (USA). 
Joseph Henry Labs.). E787 Collaboration. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 10p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
900135-17: 15. general meeting of the Division of Particles and 
Fields of the American Physical Society, Houston, TX (USA), 3-6 
Jan 1990). Order Number DE90013747. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The observation that flavor-changing neutral currents (FCNC) in 
weak decays are highly suppressed was first explained by 
Glashow, lliopoulos and Maiani in 1970, and their idea has since 
become a cornerstone of the Standard Model. They proposed a 
model of the weak interaction that included a then new fourth 
quark and which, in a natural way, allowed the existence of a neu- 
tral vector boson without inducing FCNC'’s at tree level. Thus “the 
couplings of the neutral intermediary. - -cause_no embarrassment.” 
In higher order through, decays like K — zll can proceed. Mea- 
surements of such processes provide a detailed test of the 
Standard Model since definite predictions for their rates can be 
calculated. Conversely, if no contradictions are found and the stan- 
dard model is assumed to describe the physics, measurements 
limit the allowed values of the parameters of the model. As is often 
the case in studying processes that are highly suppressed and 
heretofore unseen, improvements in the sensitivity of experiments 
allow the possibility for the discovery of new physics that exhibits a 
similar experimental signature. This paper describes experiment 
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787 at Brookhaven which is expected to address some of these is- 
sues. The status and future of the experiment will be described 
here. The main goal of E787 is to measure the rate of Kt — atv 
at the standard model level. In addition, the experiment has sensi- 
tivity to other FCNC decays of the charged kaon, in particular the 
decays K* — atyutp~ and Kt — xrtyy. 


40031 (CEA-N-2621) Electron identification for transverse 
momentum above 10 GeV/c in UA2’ at the proton-antiproton 
collider at CERN. Meyer, J.P. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique des Partic- 
ules Elementaires. Nov 1989. 267p. (In French). Order Number 
DE90506165. Available from NTIS (US Sales Only), PC A12/MF 
A01. 

The CERN decision to increase the luminosity of the proton- 
antiproton collider (ACOL) at 630 GeV in the center of mass by 
about one order of magnitude, has motivated the upgrade of the 
UA2 detector in order to search for the top quark. The main im- 
provement of the detector consists in a better electron identification 
and an increase of the hadronic calorimeter coverage. The up- 
graded central detector uses new techniques to identify electrons, 
in particular a scintillating fiber detector (SFD). This detector of 
cylindrical geometry have been built at the CEN Saclay (DPhPE) 
using = 60,000 fibers arranged in 24 layers. It measures tracks (6 
points in space) as well as the position of electromagnetic 
preshowers. It rejects fake electrons, simulated by the spacial 
overlap of a x° and a hadron, with the help of a precise measure- 
ment of the distance between track and preshower. Using data 
from a small integrated luminosity 46 nb-' achieved on 1987, we 
have studied the UA2 electron identification improvement. Compar- 
ing the electron transverse momentum spectra observed both in 
the old and the new detector we have found that the electron iden- 
tification of the new UA2 apparatus has improved by an order of 
magnitude. The expected increase of the luminosity for the coming 
runs and the good knowledge of the UA2 apparatus will make it 
possible to improve tests of the standard model and in particular to 
achieve a better sensitivity for the top quark search. 


40032 (DESY-F22-90-01) Study of resonance production in 
the reactions 77 — 7°7°, x7°7 with the JADE detector. Oest, T. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.); Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Experimental- 
physik. Mar 1990. 78p. (In German). Order Number DE90502317. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

With the JADE detector the two-photon reactions yy—7°r°, 
°n—-yy77 were studied. The measurement with an integrated lu- 
minosity of 150 (pb)~' was performed at a mean beam energy of 
18 GeV. Observed were the tensor mesons f2(1270) and a2(1320), 
as well as the scalar resonance ao(980). For the fo(975) and the 
f4(2030) upper limits of the -+-y widths were determined. In the fol- 
lowing the results of the measurement are given at the resonances 
with spin 2 and 4 100% helicity 2 production was assumed: 
Ty >**(fp)=3.19+0.93°°% keV, T-1%"2(ap)=1.0140.14+0.22 keV, 
T-y(@9)=0.28+0.0440.10 keV /BR(ap—7°n), Ty+(fo)<0.6 keV 
(95% c.l.), and T4,%—2(f4)<1.1 keV (95% c.l.). The angular 
distribution of the pions from the decay of the f2(1270) is well com- 
patible with complete helicity-2 production. The helicity amplitude 
could be because of the influence of interference effects only given 
in dependence on a possible spin-0 background. For the first time 
with the JADE detector cross sections for the process y+" at 
invariant masses between 2 and 3.5 GeV/c? could be determined. 
The measured values lie by one order of magnitude above QCD 
calculations of Brodsky and Lepage. The comparison with mea- 
sured cross sections for *+7~-production suggests the assumption 
that the cross section is still affected by branches of the f2(1270). 
(orig.). 


40033 (DESY-F22-90-02) Measurement of the 2-photon 
production of »°w with the JADE detector at PETRA. Wegner, 
A. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.); Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Experimental- 
physik. Mar 1990. 70p. (In German). Order Number DE90502318. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

With the JADE detector the 2-photon production of the vector~ 
meson pair wp was studied. The measurement with an integrated 





luminosity of 224 (pb)—' was performed at a mean beam energy of 
18 GeV. Both the cross section osub(7~y—w2* r—) in dependence 
on the +7 c.m. energy W.., and for W.,..>1.5 GeV the contribution 
with intermediate p° production to this cross section were deter- 
mined. For smaller +7 energies no p° contribution could be 
determined, because this range lies below the threshold for wp° 
and no from the phase space distinguishable »° signal in the in- 
variant x*x— mass occurs. But in this range the measured cross 
section csub(7~y—-wr*x—) is extensively exhausted by the ex- 
pected contribution of the reaction yy—-a2(1320)-wrtx-. The 
increase of the cross section csub(7y—w2*t2—) indicated by AR- 
GUS and TPC/-+- in the W.,., range around 1.9 GeV cannot be 
confirmed in this measurement. In this range the cross section 
measured in this analysis lies significantly below the measure- 
ments of these experiments, while in the remaining W.,. range all 
three measurements agree within the errors. The comparison of 
the measured cross section with the t-channel factorization model 
and the qanti qqanti q model shows that both models are able to 
describe the data. The increase of the cross section around 1.9 
GeV in the measurements of ARGUS and TPC/-+7 however leads 
to discrepancies in comparison to these models. (orig.). 


40034 (DESY-F22-—90-03) Study of the reaction 
77—3n*3x- with the JADE detector at PETRA. Pust, R. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.); Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Experimental- 
physik. Mar 1990. 79p. (In German). Order Number DE90502319. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

The reaction yy—-32*32- was studied with the JADE detector 
at a mean c. m. energy of 36.4 GeV and an integrated luminosity 
of 221 (pb)—'. The topological cross section o(yy—32*3x—) was 
measured for yy energies between 1.5 GeV and 5.5 GeV. The 
cross section reaches after a steep increasing at 2 GeV a maximal 
value of about 5 nb and decreases above 3 GeV. The preliminary 
results of ARGUS and CELLO show the same slope. The values 
measured by ARGUS however ly systematically ny some standard 
deviations higher. In the 3x*32- channel a high p” production rate 
was observed (in the mean 1.4 p° mesons per event). Above the 
kinematical p°p°x+x- threshold of about 2 GeV nearly two p° 
mesons per event are observed. The p° rate reaches for yy ener- 
gies between 3 and 4 GeV a minimum of 0.8 and increases above 
4 GeV to 1.6. For the cross section of the reaction y-y— p° p° xt x— 
upper limits were determined. Because no direct hints for the reso- 
nance »(1700) were observed, about the reaction +y—,° (1700) 
no concrete statements can be made. In the events selected for 
the 32*3x- analysis the Bose-Einstein correlations of equally 
charged pions was observed. (orig./HSI). 


40035 (DOE/ER/03130-55) Progress report of a research 
program in experimental high energy physics: Task C 
Progress report for contract period, January 1, 1990- 
December 31, 1990. Lanou, R.E. Jr.; Cutts, D. Brown Univ., 
Providence, Ri (USA). Dept. of Physics. 1 Jul 1990. 47p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76ER03130. (COO-3130-TC-55). Order Number DE90013321. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

An experimental program in strong and electro-weak interaction 
physics of elementary particles is being carried out using electronic 
detection techniques. Experiments have been performed at Brown, 
Brookhaven, and Fermilab. The work described in this report by 
the Electronic Detector Group addresses the following: neutrino in- 
teractions and intrinsic properties, preparations for experiments 
(“D-ZERO’) at the FNAL 2 TeV pp Collider, new detection tech- 
niques for neutrino properties. 


40036 (IPNO-T-89-05) Study of the proton-proton interac- 
tion involving a x° production. Reposeur, T. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire; Paris-7 Univ., 75 
(France). 1989. 53p. (In French). Order Number DE90506200. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

The proton-proton inelastic interaction, giving a neutral single 
pion, is studied. The reaction with two protons and one pi-zero in 
the final state for incident kinetic energies ranging from 480-560 
MeV in 20 MeV steps is studied. It is necessary to develop a neu- 
tral pion spectrometer to detect in coincidence the two gammas of 
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the decaying pi-zero. The detector has a good selectivity for neu- 
tral pion detection, and quantitative measurements require an 
accurate simulation of its response. The experiment shows that it 
is possible to measure the non resonant partial cross section. The 
relative accuracy on the total cross sections allows to search for a 
few percent effect. An isovector narrow dibaryonic resonance in 
that energy range, is suggested. 


40037 (LAPP-T—89-01) Study of the continuum production 
between 2.1 and 2.7 GeV/c? and J/¥ in the 37S47%u — 4» » +X 
collisions at 200 GeV per nucleon. Staley, F. Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires. 1986. 127p. (In French). Order Number DE90506193. 
Available from NTIS (US Sales Only), PC AO7/MF A01. 

Quantum chromodynamics predicts a phase transition of nuclear 
matter at high energy density, or high temperature, to a quark 
gluon plasma (QGP). One of the possible signal of the QGP is the 
J/¥ suppression. Since transverse energy is proportional to energy 
density, transverse energy and transverse momentum cross sec- 
tion distributions give an accurate study of the J/¥ suppression. 
Experimentally we compare the J/¥ production to the continuum 
production versus transverse energy produced in °*S-2°8U colli- 
sions. Our results are compared to the predictions of the quark 
gluon plasma and absorption models. Nuclear absorption cannot 
explain the 50% suppression of J/¥ that we obtain. Dense pion gas 
and gluon multiscattering in the initial state explain the suppression 
and its transverse momentum dependence; however the accuracy 
of our results does not allow us to discriminate between models. 


40038 (LAPP-TH-255/89) Jet production in hadronic colli- 
sions to O(as%). Chiappetta, P. (Grenoble-1 Univ., 74 - Annecy 
(FR). Lab. de Physique des Particules); Guillet, J.P.; Aversa, F.; 
Greco, M. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Jun 1989. 46p. Order Num- 
ber DE90506181. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

We present the full O(as*) QCD corrections to jet production 
within a small opening angle 6 at large transverse momenta for all 
partonic subprocesses. Results for CERN and Tevatron colliders 
are given with particular emphasis on the sensitivity to renormaliza- 
tion and factorization mass scales. 


40039 (LAPP-TH-260-89) Determination of sin? 6, from an- 
gular distribution of lepton pairs from Z decay. Chiappetta, P. 
(Grenoble-1 Univ., 74 - Annecy (FR). Lab. de Physique des Partic- 
ules); Guillet, J.P. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Aug 1989. 8p. Order Num- 
ber DE90506184. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

We give predictions for the angular distribution of lepton pairs at 
fixed transverse momentum in the case of Z production at Teva- 
tron. We focus on the sensitivity to sin? 6y. 


40040 (LAPP-TH-265-89) QCD evolution of polarized struc 
ture functions. Chiappetta, P. (Grenoble-1 Univ., 74 - Annecy 
(FR). Lab. de Physique des Particules); Bourrely, C.; Guillet, J.P. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des Par- 
ticules Elementaires. Sep 1989. 17p. Order Number DE90506185. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

We present a set of evoluted polarized structure functions from 
input parametrizations in agreement with EMC data and satisfying 
Regge behaviour and positivity constraints. 


40041 (LA-UR-90-2058) The Soviet-American gallium ex- 
periment at Baksan: A status report. Abazov, A.!.; Abdurashitov, 
D.N.; Anosov, O.L.; Danshin, S.N.; Eroshkina, L.A.; Faizov, E.L.; 
Gavrin, V.N.; Kalikhov, A.V.; Knodel, T.V.; Knyshenko, I.1. Los 
Alamos National Lab., NM (USA). [1990]. 8p. Sponsored by U.S. 
DOE Management & Administration; National Science Foundation. 
DOE Contract W-7405-ENG-36. (CONF-900193—2: Division of par- 
ticle, Houston, TX (USA), 2 Jan 1990). Order Number DE90013166. 
Available from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

A gallium solar neutrino detector is sensitive to the full range of 
the solar neutrino spectrum, including the low-energy neutrinos 
from the fundamental proton-proton fusion reaction. If neutrino os- 
cillations in the solar interior are responsible for the suppressed °B 
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flux measured by the Homestake °’Cl experiment and the 
Kamiokande water Cherenkov detector, then a comparison of the 
gallium, chlorine, and water results may make possible a determi- 
nation of the neutrino mass difference and mixing angle. A 30-ton 
gallium detector is currently operating in the Baksan laboratory in 
the Soviet Union, with a ratio of expected solar signal to measured 
background (during the first one to two ”'Ge half lives) of approxi- 
mately one. 28 refs. 


40042 (LA-UR-90-2108) Nuclear medium effects on quarks, 
gluons, and on vector meson production: New insights from 
dimuon production. Leitch, M.J.; Alde, D.M.; Baer, H.W.; Carey, 
T.A.; Garvey, G.T.; Klein, A.; Lee, C.; Lillberg, J.W.; McGaughey, 
P.L.; Mishra, C.S. Los Alamos National Lab., NM (USA). [1990]. 
16p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-9005238—1: Symposium in honor of Akito 
Arima: nuclear physics in the 1990's, Santa Fe, NM (USA), 1-5 
May 1990). Order Number DE90013160. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

A precise measurement of the atomic mass dependence of 
dimuon continuum and vector-meson production induced by 800 
GeV/c protons is reported. Approximately 700,000 muon pairs with 
dimuon mass M > 3 GeV were recorded from targets of 2H, C, 
Ca, Fe, and W. The ratio of Drell-Yan dimuon yield per nucleon for 
nuclei versus 7H, R = Ya/You, is sensitive to modifications of the 
antiquark sea in nuclei. No nuclear dependence of this ratio is ob- 
served over the range of target-quark momentum fraction 0.1 < x 
< 0.3. For x; < 0.1 the ratio is slightly less than unity for the heavy 
nuclei. These results are compared with predictions of models of 
the EMC effect. A depletion of the yield per nucleon from heavy 
nuclei is observed for the J’, ‘¥’, and Y production. This depletion 
exhibits strong dependence on x; and p;. 25 refs., 19 figs., 1 tab. 


40043 (LA-UR-90-2125) Improved limit on the mass of i. 
from the beta of molecular tritium. Bowles, T.J. (Los 
Alamos National Lab., NM (USA)); Robertson, R.G.H.; Wark, D.L.; 
Wilkerson, J.F.; Stephenson, G.J.; Friar, J.L.; Knapp, D.A. Los 
Alamos National Lab., NM (USA). [1990]. 9p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract W-7405-ENG- 
36 ;W-7405-ENG-48. (CONF-900135-12: 15. general meeting of 
the Division of Particles and Fields of the American Physical Soci- 
ety, Houston, TX (USA), 3-6 Jan 1990). Order Number 
DE90013159. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

We report a new upper limit of 13.4 eV (95% confidence level) 
on the mass of the electron antineutrino from a study of the shape 
of the beta spectrum of free molecular tritium. This result appears 
to be inconsistent with a reported value for the mass of 26(5) eV. 
The electron neutrino is evidently not massive enough to close the 
universe by itself. 21 refs., 1 fig., 2 tabs. 


40044 (MPI-PAE/Exp.El-—195) Measurement of electroweak 
effects and topological branching ratios in the reaction 
e*e- —7*7~ at the storage ring PETRA. Wiedenmann, W. Max- 
Planck-institut fuer Physik und Astrophysik, Muenchen (Germany, 
F.R.). Werner-Heisenberg-inst. fuer Physik; Technische Univ. 
Muenchen, Garching (Germany, F.R.). Fakultaet fuer Physik. Oct 
1988. 209p. (In German). Order Number DE90502294. Available 
from NTIS (US Sales Only), PC A10/MF A01. 

With the CELLO detector at the e*e~-storage ring PETRA the 
reaction e*e--—7*r— was studied in the energy range of ,/s = 
35.0 to 46.8 (GeV). The total cross section and the charge asym- 
metry for the production of + pairs were measured as well as the 
topological branching ratios in the + decay determined. The mea- 
surements of the total cross sections agree well with the theoretical 
expectations from QED and the GWS model. There was no devia- 
tion from the point-shaped coupling of the 7 lepton upto distances 
r < 7x10-"7 [cm] observed. The electroweak effects, which lead to 
a charge asymmetry in the differential cross section, could be ob- 
served with a significance of more than four standard deviations 
and agree well with the theoretical expectations in the GWS model. 
The axial-vector coupling constants a, of the 7 lepton are also in 
accordance with the expectations from the GWS model and the 
measurements of other ete- experiments. The current measure- 
ment accuracy however permits no precise determination of the 
vector coupling constant v, of the 7. The 7 coupling constants 
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agree also with the measured coupling constants of the electron 
and the muon. By this the hypothesis of the universal coupling of 
the lepton to the weak current is supported. The measurement of 
the topological branching ratios of the r+ lepton was improved and 
confirms earlier measurements of the same experiment. (orig/HSI). 


40045 (SLAC-PUB-5216) Charged-particle inclusive distri- 
butions from hadronic Z° decays. O'Shaughnessy, K. Mark Il 
Collaboration. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). May 1990. 5p. Sponsored by U.S. DOE Energy Research; 
National Science Foundation. DOE Contract AC03-76SF00515 
;AC03-81ER40050 ;AM03-76SF00010 ;AC (CONF-900135-14: 15. 
general meeting of the Division of Particles and Fields of the Amer- 
ican Physical Society, Houston, TX (USA), 3-6 Jan 1990). Order 
Number DE90013567. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

We have measured inclusive distributions for charged particles in 
hadronic decays of the Z boson. The variables chosen for study 
were the mean charged-particle multiplicity (( ny, )), scaled mo- 
mentum (x), and momenta transverse to the sphericity axes (pi, 
and ptout). The distributions have been corrected for detector ef- 
fects and are compared with data from e*e~ annihilation at lower 
energies and with the predictions of several QCD-based models. 
The data are in reasonable agreement with expectations. 12 refs., 
2 figs. 


40046 (SLAC-PUB-5219) Precision experiments in elec 
troweak interactions. Swartz, M.L. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Mar 1990. 81p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. (CONF- 
8907134—-11: 17. SLAC summer institute on particle physics: 
physics at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 
1989). Order Number DE90013568. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

The electroweak theory of Glashow, Weinberg, and Salam 
(GWS) has become one of the twin pillars upon which our under- 
standing of all particle physics phenomena rests. It is a brilliant 
achievement that qualitatively and quantitatively describes all of the 
vast quantity of experimental data that have been accumulated 
over some forty years. Note that the word quantitatively must be 
qualified. The low energy limiting cases of the GWS theory, Quan- 
tum Electrodynamics and the V-A Theory of Weak Interactions, 
have withstood rigorous testing. The high energy synthesis of 
these ideas, the GWS theory, has not yet been subjected to com- 
parably precise scrutiny. The recent operation of a new generation 
of proton-antiproton (pp) and electron-positron (e*e—) colliders has 
made it possible to produce and study large samples of the elec- 
troweak gauge bosons W= and Z°. We expect that these facilities 
will enable very precise tests of the GWS theory to be performed 
in the near future. In keeping with the theme of this Institute, 
Physics at the 100 GeV Mass Scale, these lectures will explore the 
current status and the near-future prospects of these experiments. 


40047 (SSC—193) Prospects at high energies. Quigg, C. 
Lawrence Berkeley Lab., CA (USA). SSC Central Design Group. 
Nov 1988. 36p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-89ER40486. (CONF-8806204—12: 13. international 
conference on neutrino physics and astrophysics (NEUTRINO-13), 
Medford, MA (USA), 5-11 Jun 1988). Order Number DE90013038. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

| discuss some possibilities for neutrino experiments in the fixed- 
target environment of the SPS, Tevatron, and UNK, with their 
primary proton beams of 0.4, 0.9, and 3.0 TeV. The emphasis is on 
unfinished business: issues that have been recognized for some 
time, but not yet resolved. Then | turn to prospects for proton- 
proton colliders to explore the 1-TeV scale. | review the motivation 
for new physics in the neighborhood of 1 TeV and mention some 
discovery possibilities for high-energy, high-luminosity hadron col- 
liders and the implications they would have for neutrino physics. | 
raise the possibility of the direct study of neutrino interactions in 
hadron colliders. | close with a report on the status of the SSC 
project. 38 refs., 17 figs. 


40048 


(SSC—221) Uses of particle identification for super- 
collider physics. Quigg, C. Lawrence Berkeley Lab., CA (USA). 
SSC Central Design Group. May 1989. 16p. Sponsored by U.S. 





DOE Energy Research. DOE Contract AC02-89ER40486. (CONF- 
8904267-3: Symposium on particle identification at high luminosity 
from hadron colliders, Batavia, IL (USA), 5-7 Apr 1989). Order 
Number DE90013034. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

| summarize the basic characteristics of the Superconducting Su- 
per Collider and describe the experimental environment of its high- 
luminosity interaction regions. | then review some of the discovery 
possibilities opened by the SSC, with special attention to the ad- 
vantages conferred by particle identification. 16 refs., 8 figs. 


40049 (TRI-PP-90-16) Search for the rare decay K* — 
x*vv. Atiya, M.; Chiang, |.-H.; Frank, J.S.; Haggerty, J.S.; Ito, 
M.M.; Kycia, T.F.; Li, K.K.; Littenberg, L.S.; Sambamurti, A.; 
Stevens, A. Collaboration Brookhaven-Los Alamos-Princeton- 
TRIUMF. British Columbia Univ., Vancouver, BC (Canada). 
TRIUMF Facility. Mar 1990. 5p. (CONF-9003177—1: International 
workshop on rare decays of light mesons, Gif-sur-Yvette (France), 
29-30 Mar 1990). Order Number DE90013105. Available from 
NTIS (US Sales Only), PC A02/MF A01 - OSTI. 

A description of the search for the rare decay K* — a*vi at 
Brookhaven National Laboratory is presented. Results from the 
1988 first run are discussed and expectations for the 1989 data set 
will be outlined. Other branches have been searched for using the 
same detector, and preliminary results are given for K* — a*y- u* 
and K* — x*-+~+. 4 refs., 6 figs., 1 tab. 


40050 v,-v. universality in charged-current neutrino inter- 
actions. Baker, N.J. (Brookhaven National Laboratory, Upton, New 
York 11973 (USA)); Kahn, S.A.; Murtagh, M.J.; Samios, N.P.; 
Tanaka, M.; Baltay, C.; Hyatt, E.R.; Manly, S.; Steiner, R.; 
Jacques, P.F. Physical Review, D (Particles Fields) (USA), 41(9): 
2653-2666 (1 May 1990). 

A total of 1403 », and 179 i, charged-current interactions with 
energies ranging up to 200 GeV were observed in a wideband 
neutrino-beam experiment using the Fermilab 15-ft bubble chamber 
filled with a heavy Ne-H2 mix. As a test of v,-v. universality, these 
events were compared to samples of v, and v, charged-current 
events obtained during the same experiment. The v.-to-v, cross- 
section ratio was measured to be 1.094+0.17, and the 
corresponding ratio for antineutrinos was 1.46+0.34. Kinematic dis- 
tributions and charged-particle multiplicities were also consistent 
with universality. The neutral-strange-particle production rate was 
measured to be (11.7+1.2)% for ve and (5.2+2.2)% for ib», in good 
agreement with the v, and v, rates. The relative rate for e~ e* 
dilepton production by v. was (0.82+0.47)%, also consistent with 
universality. The rate for neutral-strange-particle production in e~ e* 
dilepton events is reported for the first time. The measured rate of 
0.64+0.45 agrees with the value expected from universality. 


40051 Study of the decays D—K°x*+ and D—K°K*. Anjos, 
J.C.; Appel, J.A.; Bean, A.; Bracker, S.B.; Browder, T.E.; Cremaldi, 
L.M.; Duboseq, J.E.; Elliott, J.R.; Escobar, C.0.; Gibney, M.C. 
Physical Review, D (Particles Fields) (USA), 41(9): 2705-2708 (1 
May 1990). 

We_ report measurements of the decays Dt—K°xt*, 
D+—K°K*, and D,+—+K°K* from Fermilab photoproduction experi- 
ment E691. The relative branching fractions obtained are 
B(D* + K°x*)/B( Dt — K~ x* x*)=0.274+0.030+0.031, B(D*—+K°K*)/ 
B(D* + K°x*)=0.271+0.065+0.039, and B(D,* +R K*)/ 
B(D,* +ox*)=1.15+0.31+40.19. 


40052 Improved limit on axion production in 800-GeV 
hadronic showers. Guo, R. (Northern Illinois University, DeKalb, 
Illinois 60115 (USA)); Kaplan, D.M.; Alde, D.M.; Carey, T.A.; 
Leitch, M.J.; McGaughey, P.L.; Mishra, C.S.; Moss, J.M.; Peng, J.; 
Brown, C.N. Physical Review, D (Particles Fields) (USA), 41(9): 
2924-2925 (1 May 1990). 

A search for neutral penetrating particles has been made by use 
of an 800-GeV proton beam incident on the magnetized beam 
dump of the Fermilab experiment 605/772 spectrometer. Limits on 
the mass and couplings of such particles are presented. These im- 
prove on the limits obtained from a previous run with the same 
apparatus, and axions coupling only to e*e— are now ruled out up 
to masses of 2.7 MeV/c?. 
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Refer also to citation(s) 39869, 40024, 40046, 40049, 40075, 
40077, 40078, 40087, 40088 

40053 (ANL-HEP-CP-90-44) Hadron spectrum with stag- 
gered ical quarks. Bitar, K.M. (Florida State Univ., 
Tallahassee, FL (USA). Supercomputer Computations Research 
Inst.); Kennedy, A.D.; Liu, Weigiang; DeGrand, T.A.; Gottlieb, S.; 
Kogut, J.B.; Renken, R.L.; Ogilvie, M.C.; Rossi, P. Argonne Na- 
tional Lab., IL (USA). [1989]. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. (CONF-8909249-13: 
Lattice '89: symposium on lattice field theory, Capri (Italy), 18-21 
Sep 1989). Order Number DE90013889. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

We describe a recent calculation of the hadron spectrum with 
two flavors of staggered dynamical quarks with a gauge coupling 
6/g* = 5.60 and quark masses of 0.025 and 0.01. The gauge fields 
were generated using the hybrid algorithm on a 12¢ lattice that was 


doubled or quadrupoled to calculate hadron propagators. 5 refs., 5 
figs. 


40054 (DOE/ER/03130—-11) Progress report of a research 
program in computational physics: Task D Progress report for 
contract period, January 1, 1990—-December 31, 1990. Gurainik, 
G.S. Brown Univ., Providence, RI (USA). Dept. of Physics. 1 Jul 
1990. 9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76ER03130. Order Number DE90013320. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Task D’s research is focused on the understanding of elementary 
particle physics through the techniques of quantum field theory. We 
make intensive use of computers to aid our research. During the 
last year we have made significant progress in understanding the 
weak interactions through the use of Monte Carlo methods as ap- 
plied to the equations of quenched lattice QCD. We have launched 
a program to understand full (not quenched) lattice QCD on rela- 
tively large lattices using massively parallel computers. Because of 
our awareness that Monte Carlo methods might not be able to give 
a good solution to field theories with the computer power likely to 
be available to us for the forseeable future we have launched an 
entirely different numerical approach to study these problems. This 
“Source Galerkin” method is based on an algebraic roach to 
the field theoretic equations of motion and is (somewhat) related to 
variational and finite element techniques applied to a source rather 
than a coordinate space. The results for relatively simple problems 
are sensationally good. in particular, fermions can be treated in a 
way which allows them to retain their status as independent dy- 
namical entities in the theory. 8 refs. 


40055 (DOE/ER/03130-T22) Simulation of Z boson produc 
tion at DO. Ascher, D. Brown Univ., Providence, Ri (USA). Dept. of 
Physics. 14 May 1990. 38p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76ER03130. Order Number 
DE90013332. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This thesis presents the results of some of the author's work in 
the High Energy Physics Group at Brown University, work done 
within the framework of the DO collaboration at the Fermilab Na- 
tional particle accelerator. To allow a broader audience an easier 
understanding of the experimental data presented, a brief review of 
the relevant areas of Particle Physics precedes the description of 
the experimental setup and results. Monte Carlo simulations of Z 
boson production at the DO experiment were made to allow for 
precise predictions of expected data at the accelerator when con- 
struction reaches completion. The specific work that was executed 
is presented in detail, from the point of view of experimental high 
energy research, followed by comments on the results obtained 
and on possible future directions. 4 refs., 15 figs. 


40056 (DOE/ER/03130-T24) Simulation of top quark pro- 
duction at DO. Barter, C.M. Brown Univ., Providence, Ri (USA). 
Dept. of Physics. 12 May 1990. 45p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC02-76ER03130. Order Number 
DE90013331. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 
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The production of top at the Fermilab Tevatron DO detector was 
investigated using full Monte Carlo and event reconstruction pack- 
ages. In total, 480 events were generated for my = 150 GeV/c? in 
the specific t(t) — b(b) + W=, with at least one W decaying to lep- 
tons. These events were then analyzed in an attempt to find 
characteristic signals for top production at DO. 21 figs. 


40057 (LAPP-TH-266-89) A general sum rule for the top 
mass from b-physics on Z resonance. Verzegnassi, C. 
(Grenoble-1 Univ., 74 - Annecy (FR). Lab. de Physique des Partic- 
ules); Djouadi, A.; Boudjema, F. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Oct 1989. 
17p. Order Number DE90506186. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

We derive a sum rule that provides an expression for the top 
mass in terms of a special combination of quantities that might be 
measured in a near future at LEP. These include the ratio of the Z 
width into b quarks to the width into charged leptons, and the 
forward-backward asymmetry for b quark production on Z reso- 
nance. The sum rule frees the top contribution from other possible 
terms that would cause a redefinition of the » parameter. This re- 
markable property is valid both in the Standard Model and in a 
rather large variety of models of New Physics. Assuming a realistic 
overall accuracy, the presence of a top heavier than 150 GeV 
would not escape a clean experimental identification. 


40058 (LA-UR-90-1961) Baryon number dissipation at fi- 
nite tem ure in the standard model. Mottola, E. (Los Alamos 
National Lab., NM (USA)); Raby, S.; Starkman, G. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 14p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
9004225—1: Conference on baryon number violation at the SSC, 
Santa Fe, NM (USA), 27-30 Apr 1990). Order Number 
DE90013181. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

We analyze the phenomenon of baryon number violation at finite 
temperature in the standard model, and derive the relaxation rate 
for the baryon density in the high temperature electroweak plasma. 
The relaxation rate, + is given in terms of real time correlation 
functions of the operator E-B, and is directly proportional to the 
sphaileron transition rate, T: -~ < n,I/T°. Hence it is not instanton 
suppressed, as claimed by Cohen, Dugan and Manohar (CDM). 
We show explicitly how this result is consistent with the methods of 
CDM, once it is recognized that a new anomalous commutator is 
required in their approach. 19 refs., 2 figs. 


40059 (LA-UR-90-2028) Pair production from an external 
electric field. Cooper, F. (Los Alamos National Lab., NM (USA)); 
Mottola, E.; Rogers, B.; Anderson, P. Los Alamos National Lab.., 
NM (USA). [1990]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-9003162-2: Santa Fe 
workshop on intermittency in high energy collisions, Santa Fe, NM 
(USA), 18-21 Mar 1990). Order Number DE90013170. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

We solve numerically the problem of pair production from an ex- 
ternal electric field in 1 + 1 dimensions including the quantum 
back-reaction from the produced pairs. We find that in the linear 
regime our numerical results agree perfectly with analytic calcula- 
tions. In the strong field regime where tunnelling is uninhibited we 
determine the time it takes for the electric field to degrade due to 
energy transfer to the large number of pion field degrees of free- 
dom. The problem has three time scales-the oscillation frequency 
of the charged quanta, the induced plasma oscillation frequency 
due to the production of pairs and finally the time scale for energy 
to be transferred from the electromagnetic field to the pion field. 4 
refs., 5 figs. 


40060 


(NBI-HE-90-08) On the model dependence of the 
cosmological upper bound on the Higgs boson and top quark 


masses. Bochkarev, A.l. (AN SSSR, Moscow (USSR) Inst. 
Yadernykh Issledovanij); Kuzmin, S.V.; Shaposhnikov, M.E. Niels 
Bohr Inst., Copenhagen (Denmark). Feb 1990. 13p. Order Number 
DE90630804. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

We consider electroweak scenario for baryon asymmetry genera- 
tion in extended model with two Higgs doublets. The upper bourid 
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on the mass of the lightest Higgs boson is obtained. It is shown to 
coincide with that of the theory with one Higgs doublet namely 
My <Mer~45 GeV if the masses of all Higgs bosons do not exceed 
the mass of the W-boson substantially. Otherwise the upper bound 
is shown still to exist but it is greater than mc, and depends on the 
actual values of the scalar field self-coupling constants. The mass 
of the top-quark may exceed the existed critical value m,*=80 
GeV. (orig.). 


40061 (SLAC-PUB-5246) Searches for new particles pro- 
duced in Z boson decay. Van Kooten, R.; Jung, C.K.; Komamiya, 
S. Mark I! Collaboration. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). May 1990. 13p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. (CONF-900135—15: 
15. general meeting of the Division of Particles and Fields of the 
American Physical Society, Houston, TX (USA), 3-6 Jan 1990). Or- 
der Number DE90013572. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

Searches for events with new particle topologies in 455 hadronic 
Z decays with the Mark 2 detector at SLC are presented. 95% con- 
fidence level lower limits of 40.7 GeV/c? for the top quark mass 
and 42.0 GeV/c? for the mass of a fourth generation charge - 1/3 
quark, regardless of decay mode, are obtained. For a fourth gener- 
ation sequential Dirac neutrino v4 mass up to 43 GeV/c?. Decays 
of the Z boson to a pair of non-minimal Higgs bosons (Z — 
Hs°H,°), where one of them is relatively light (S 10 GeV/c?), are 
also considered. Limits are obtained on the ZHs°Hp° coupling as a 
function of the Higgs boson masses. 11 refs., 2 figs., 2 tabs. 


40062 (SLAC-PUB-5247) Determination of as from a differ- 
ential jet multiplicity distribution at SLC and PEP. Komamiya, 
Sachio. Mark || Collaboration. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Apr 1990. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515. (CONF- 
900135-16: 15. general meeting of the Division of Particles and 
Fields of the American Physical Society, Houston, TX (USA), 3-6 
Jan 1990). Order Number DE90013573. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

We measure the differential jet multiplicity distribution in ete~ 
annihilation with the Mark 2 detector. This distribution is compared 
with the second order QCD prediction and as is determined to be 
0.123 + 0.009 + 0.005 at \/s ~ Mz (at SLC) and 0.149 + 0.002 
+ 0.007 at \/s = 29 GeV (at PEP). The running of as between 
these two center of mass energies is consistent with the QCD pre- 
diction. The Q? dependence of the A>= determination is also 


discussed. 21 refs., 3 figs. 


40063 (SSC—149) Dual topological unitarization of hard 
and soft hadronic cross sections: A new approach to multi- 
particle production at hadron colliders in the TeV energy 
range. Ranft, J. (Lawrence Berkeley Lab., CA (USA). SSC Central 
Design Group); Hahn, K.; Aurenche, P.; Maire, P.; Bopp, F.; 
Capella, A.; Tran Thanh Van, J.; Kwiecinski, J. Lawrence Berkeley 
Lab., CA (USA). SSC Central Design Group. Dec 1987. 5ip. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
89ER40486. Order Number DE90013764. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

The dual topological unitarization of hard and soft hadronic colli- 
sions is formulated as a Monte-Carlo event generator for events 
containing both the soft (low pL) and hard (jets, minijets) compo- 
nent of hadron production. The parameters of the model are 
determined from fits to the energy dependence of the total and in- 
elastic hadron cross-sections and from the predictions of the 
QCD-parton model for the perturbative hard constituent scattering 
cross sections. The properties of the model are studied. Good 
agreement of the model predictions is found with data at present 
accelerator and collider energies. The predictions of the model for 
TeV colliders are presented. Interesting changes of the produced 
multiparticle system are formed when selecting classes of events 
with and without hard jets or minijets. 35 refs., 22 figs., 3 tabs. 


40064 (TRI-PP-90-15) Proton-proton bremsstrahlung: 
What has been learned?. Fearing, H.W. British Columbia Univ., 
Vancouver, BC (Canada). TRIUMF Facility. Jan 1990. 8p. (CONF- 
9001101-1: | Workshop on nucleon-nucleon, Bremsstrahlung 





(Germany, F.R.), 25-26 Jan 1990). Order Number DE90013104. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI. 
We summarize some of the information about the nucleon- 
nucleon force which has been obtained by comparing recent 
calculations of proton-proton bremsstrahlung with cross section and 
analyzing power data from the new TRIUMF bremsstrahlung exper- 
iment. Some comments are made as to how these results can be 
extended to neutron-proton bremsstrahlung. 17 refs., 6 figs. 


40065 Single pion production in nucleon-nucleon collisions. 
Sammarruca, F. (Department of Physics, University of Idaho, 
Moscow, Idaho 83843 (USA)); Mizutani, T. Physical Review, C 
(Nuclear Physics) (USA), 41(5): 2286-2297 (May 1990). 

In this work, we explore the NN-—7WNN reaction within a relativis- 
tic model for the NN and xNN coupled systems consistent with two- 
and three-body unitarity. After describing the theoretical input, we 
concentrate on some exclusive pp—pnr* observables. These are 
compared with the available data and with predictions from other 
models. In particular, we examine systematically the dependence 
of some spin observables on various components of the dynamical 
input. We identify and isolate some problems related to the present 
approach and we point out possible directions for future research. 


40066 Search for mixing of muonium and antimuonium. Hu- 
ber, T.M. (University of Wyoming, Laramie, Wyoming 82071 
(USA)); Kunselman, A.R.; Janissen, A.C.; Beer, G.A.; Mason, G.R.; 
Olin, A.; Bowen, T.; Halverson, P.G.; Fry, C.A.; Kendall, K.R. 
Physical Review, D (Particles Fields) (USA), 41(9): 2709-2725 (1 
May 1990). 

A search is described for mixing of muonium (u*e—) and an- 
timuonium (~ e*). Thermal muonium was produced by Stopping 
muons in a SiOz powder target. As a conversion signature, a u— 
from antimuonium would create '®4Ta in an adjacent tungsten foil. 
The surface layer of the sample was chemically extracted and 
counted in a low-background germanium spectrometer; no conver- 
sion events were observed. The resulting upper limit on the 
probability that a muonium atom spontaneously converts to an- 


timuonium is 2.1x10-§ (90% confidence). This corresponds to a 
limit of 0.29G¢ on the effective four-fermion coupling constant be- 
tween muonium and antimuonium. 


40067 Gluonic contribution to g; and its relationship to the 
spin-dependent parton distributions. Bodwin, G.T. (High Energy 
Physics Division, Argonne National Laboratory, Argonne, Illinois 
60439 (USA)); Qiu, J. Physical Review, D (Particles Fields) (USA), 
41(9): 2755-2766 (1 May 1990). DOE Contract W-31109-ENG-38. 

We examine the suggestion of Altarelli and Ross and of Carlitz, 
Collins, and Mueller that there is a hard gluonic contribution to the 
first moment of the proton’s spin-dependent structure function g,. 
We find that if the soft (collinear) divergence in the gluonic contri- 
bution is regulated dimensionally or with a quark mass, then the 
first moment vanishes. More generally, we suggest that the hard 
gluonic contribution to g; be identified by subtracting certain 
contributions that are attributable to the spin-dependent quark dis- 
tributions. We show that the first moment of the resulting hard 
gluonic contribution vanishes, provided that the UV regulator for 
the spin-dependent quark distributions respects gauge invariance, 
Lorentz invariance, and the analyticity structure of the unregulated 
distributions. However, by relaxing the Lorentz-invariance require- 
ment, we are able to construct quark distributions such that the 
hard gluonic contribution to the first moment of g; is nonzero. The 
corresponding quark distributions are related to matrix elements of 
Lorentz-variant operators. Hence, they have no analogue in the 
standard operator-product expansion and do not satisfy the usual 
forms of the quark sum rules. We conclude that the size of the glu- 
onic contribution to the first moment of g, is entirely a matter of the 
convention used in defining the quark distributions. 


40068 £;,/M;, and S;,/M,, and their GQ? dependence in 
yvN—A with relativized quark-model wave functions. Capstick, 
S. (Department of Physics, Carnegie Mellon University, Pittsburgh, 
Pennsylvania 15213-3890 (USA)); Karl, G. Physical Review, D 
(Particles Fields) (USA), 41(9): 2767-2775 (1 May 1990). DOE 
Contract AC02-76ER03066. 

We calculate the multipole ratios E,,/M;, (electric quadrupole to 
magnetic dipole) and S,,/M,, (scalar quadrupole to magnetic 
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dipole) for the reaction y,N-—A. We use the nonrelativistic transi- 
tion operators but wave functions expanded in a_ large 
harmonic-oscillator basis which are the solutions of a “relativized” 
Hamiltonian (relativized wave functions), in order to test the depen- 
dence of the results on truncation of the wave-function basis. Our 
results show an M,, multipole closer to the experimental data at 
the photon point, E;,(0)/M,,(0)=—0.2, and smaller values of these 
ratios than previous calculations at all Q?. The current-conservation 
condition between S,, and L,, (the longitudinal quadrupole multi- 
pole) is also satisfied to a better approximation with the relativized 
wave functions at values of Q* where the model is believable. 


40069 Effects of the mixing of the W boson with a #5 
bound state at an e*e~ collider. Couture, G. (Physics Depart- 
ment, Brookhaven National Laboratory, Upton, New York 11973 
(USA)). Physical Review, D (Particles Fields) (USA}, 41(9): 2776 
2781 (1 May 1990). DOE Contract AC02-76CHO00016. 

We consider the effects of the mixing of the W boson with a tb 
bound state at an e*e~ collider. First, we study an idealized case 
where W bosons are produced on shell and then a realistic case 
where we allow the W bosons to be produced off shell. We find 
that the interference patterns are visible only in invariant-mass dis- 
tributions. 


40070 Pair production of W+, 7, and Z in association with 
jets. Barger, V. (Physics Department, University of Wisconsin, 
Madison, Wisconsin 53706 (USA)); Han, T.; Zeppenfeld, D.; Ohne- 
mus, J. Physical Review, D (Particles Fields) (USA), 41(9): 
2782-2794 (1 May 1990). DOE Contract ACO02-76ER00881. 

Amplitudes for the production of electroweak-gauge-boson pairs 
(any combination of +, Z, or W+) in association with up to two jets 
are given. The gauge bosons may be either real or virtual with 
subsequent decays into charged or neutral leptons. The amplitudes 
are presented in a form directly amenable to numerical evaluation. 
Representative cross sections are given for Fermilab Tevatron, 
CERN Large Hadron Collider, and Superconducting Super Collider 
center-of-mass energies. 


40071 Symmetry breaking and hyperon decays in the 
Skyrme model. Park, N.W. (Physics Department, Syracuse Uni- 
versity, Syracuse, New York 13244-1130 (USA)); Schechter, J.; 
Weigel, H. Physical Review, D (Particles Fields) (USA), 41(9): 
2836-2843 (1 May 1990). DOE Contract FG02-85ER40231. 

We compute the vector and axial-vector-current matrix elements 
needed for the Cabibbo-theory description of the semileptonic hy- 
peron decays using exact eigenstates of the SU(3) Skyrme-model 
collective Hamiltonian. In a qualitative sense we confirm that the 
symmetry-breaking corrections are relatively small for the Cabibbo 
matrix elements while there is a drastic reduction from the SU(3) 
limit of the matrix element (proton|Sy,-ys5s|proton) which figures 
prominently in analyses of the European Muon Collaboration 
“proton-spin” experiment. 


40072 Pseudoscalar decay constants in the relativized 
quark model and measuring the CKM matrix elements. Cap- 
stick, S. (Department of Physics, Carnegie Mellon lanai, 
Pittsburgh, Pennsylvania 15213-3890 (USA)); Godfrey, S. Physical 
Review, D (Particles Fields) (USA), 41(9): 2856-2864 (1 May 
1990). DOE Contract AC02-76ER03066. 

We have calculated the pseudoscalar decay constants using the 
relativized quark model. We find fp2240+20 MeV, fp, »290+20 
MeV, fg2155+15 MeV, fg, 210120 MeV, and fg,410+40 MeV 
where the “errors” are our estimates of the reliability of the results. 
We used these values to study the Cabibbo-Kobayashi-Maskawa 
matrix elements. In particular, we combined our theoretical esti- 
mate of fg with the ARGUS/CLEO result for B°-B ° mixing to study 
the relation between |V,,| and the tquark mass. Recent measure- 
ments of |V,,| and |V,,,| constrain m:2,70 GeV. 


40073 Systematics of some ultrarelativistic potential mod- 
els. Goebel, C. (Physics Department, University of Wisconsin, 
Madison, Wisconsin 53706 (USA)); LaCourse, D.; Olsson, M.G. 
Physical Review, D (Particles Fields) (USA), 41(9): 2917-2923 (1 
May 1990). DOE Contract AC02-76ER00881. 

The properties of two massless wave equations relevant to quark 
bound states are examined. We establish general conditions on the 
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Lorentz-scalar and Lorentz-vector potentials which yield arbitrary 
leading Regge trajectories for the case of circular classical motion. 
A semiclassical approximation which includes radial motion repro- 
duces remarkably well the exact solutions. The conditions for a 
mesonic tower structure are discussed. 


6453 Particle invariance Principles and Symmetries 
Refer also to citation(s) 39939, 40071 


40074 (LAPP-TH-259-89) An exact classical symmetry of 
effective field theories from superstrings and an anomalous 
source of observable supersymmetry breaking. Binetruy, P.; 
Gaillard, M.K. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. 1989. 16p. Contract DE- 
AC03-76SF00098. Order Number DE90506183. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

The effective field theory suggested by the simplest superstring 
compactification has an exact classical nonlinear symmetry group 
that is likely to be present in a large class of realistic models ob- 
tained from superstrings. Certain group elements are closely 
related to duality transformations R--R-' on the radius of com- 
pactification R. The symmetry is broken by chiral and conformal 
anomalies, which may provide the source of supersymmetry break- 
ing in the observable sector. Modelling the effects of the anomalies 
using an effective composite supermultiplet for the strongly inter- 
acting hidden SUSY Yang-Mills sector, we find that a gaugino 
mass is generated with an order of magnitude that is very plausibly 
compatible with the requirements of phenomenology. 


40075 (SLAC-PUB-5278) New symmetries in heavy flavor 
Pp Bjorken, J.D. (Istituto Nazionale di Fisica Nucleare, Pisa 
(Italy)). Stanford Linear Accelerator Center, Menlo Park, CA (USA). 
Jun 1990. 13p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO3-76SF00515. (CONF-9003175-2: Les Rencontres 
de Physique de la Vallee D’Aosta, La Thuile (Italy), 18-24 Mar 
1990). Order Number DE90013583. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Isgur and Wise have found that the formal limit M,, Mc — oo 
leads to very great simplification in the general structure of the 
electroweak matrix elements of hadrons containing those quarks. 
In additions, interesting new symmetries appear in this limit. Their 
results are discussed, as well as some natural extensions to matrix 
elements of products of currents. 11 refs. 


40076 Fermion functional integral and the chiral Schwinger 
model. Alonso, J.L. (Departamento de Fisica Teorica, Universidad 
de Zaragoza, E-50009 Zaragoza (Spain)); Cortes, J.L.; Rivas, E. 
Physical Review, D (Particles Fields) (USA), 41(8): 2568-2572 (15 
Apr 1990). 

The arbitrariness induced by the regularization of the fermion 
functional in two-dimensional U(1) gauge theories with a massless 
fermion is discussed in detail. It is shown that under very general 
assumptions the only consistent model with a gauge-invariant ac- 
tion is the gauge-invariant Schwinger model. An action with a mass 
term for the gauge field is needed in order to reproduce the consis- 
tent chiral Schwinger model. 


40077. CP and P determination and other applications of 7- 
lepton and tquark polarimetry. Nelson, C.A. (Department of 
Physics, State University of New York at Binghamton, Binghamton, 
New York 13901 (USA)). Physical Review, D (Particles Fields) 
(USA), 41(9): 2805-2816 (1 May 1990). DOE Contract FGO2- 
86ER40291. 

At an ete- collider when the decay X—ff occurs, the X rest 
frame is often known. We assume here that this is the case and 
work out symmetry tests in this frame. In this paper the P and CP 
symmetry tests for the decay of integer-spin systems into a pair of 
vector bosons V; V2 are generalized to the X77 and —tf decay 
modes where the 7’s and t's decay weakly. Polarization effects are 
present in + decays and are expected to be in top-quark decays 
provided m; is not ~ ,/2 my (113 GeV). They also are expected 
to occur if other new charged fermions should be discovered. In 
spite of missing neutrino and antineutrinos in the final state, we 
find that powerful P and CP symmetry tests can be obtained. At 
hadron colliders the X rest frame is normally not known. However, 
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these tests may assist or stimulate similar symmetry-test investiga- 
tions, for example, via Monte Carlo simulations that include the 
angular momentum properties of the decay process. These 7 and/ 
or t polarimetry results for P and CP determination, for determina- 
tion of the chiral or helicity structure of f or X decay amplitudes, for 
testing for CP violation, etc., are of current interest. For example, 
they should be useful in Z and Z’ physics and in searches for the 
top quark and for Higgs bosons. 


40078 New look at CP violation. Iqbal, M.J. (TRIUMF Theory 
Group, 4004 Wesbrook Mall, Vancouver, British Columbia, Canada 
V6T 2A3 (CA)); Miller, G.A. Physical Review, D (Particles Fields) 
(USA), 41(9): 2817-2828 (1 May 1990). 

The CP-violating (CPV) kaonic matrix elements «’, ImAp, and 
ImAz2 are used to compute CPV observables in baryonic systems. 
The numerical results for the electric dipole moment and the differ- 
ence between A and A decay parameters are similar to other 
approaches that use quark operators. Relations between the neu- 
tron electric dipole moment, CPV pion-nucleon coupling constants, 
and A-decay parameters are derived. 


40079 Fine-tuning the p parameter with new gauge bosons. 
Rizzo, T.G. (Physics Department, University of Wisconsin, Madi- 
son, Wi (USA)). Physical Review, D (Particles Fields) (USA), 
41(9): 2889-2892 (1 May 1990). DOE Contract AC02-76ER00881. 

We explore the class of models containing a triplet Higgs-scalar 
representation as well as singlets and doublets under SU(2), in 
which the gauge group is also extended by (at least) an additional 
U(1) factor. In a large subclass of such models we show that the p 
parameter, involving the lightest physical charged and neutral 
gauge bosons, can be fine-tuned to unity without the vanishing of 
any of the scalar vacuum expectation values. Two examples of 
such models, based on the groups SU(2), xU(1)_xU(1)s_, and 
SU(2),; x SU(2)_xU(1), are shown to be phenomenologically vi- 
able. 
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40080 (ANL-HEP-CP-90-36) From knots to quantum groups 
(and back). Kauffman, L. (Illinois Univ., Chicago, IL (USA)). Ar- 
gonne National Lab., IL (USA). Apr 1990. 25p. Sponsored by U.S. 
DOE Energy Research; National Science Foundation. DOE Con- 
tract W-31109-ENG-38. Grant DMS-8822602. (CONF-9004228-1: 
Informal spring workshop on quantum groups, Argonne, IL (USA), 
26 Apr - 11 may 1990). Order Number DE90013688. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper traces how the Jones polynomial leads naturally to 
the notion of quantum group, and how quantum groups give rise to 
invariants of links via solutions to the Yang-Baxter equation. Sec- 
tion 5, is an original treatment of the construction of the universal 
R-matrix. All the other material has, or will appear elsewhere in 
similar form. 


40081 (BONN-HE-90-02) A new quantum representation 
for canonical gravity and SU(2) Yang-Mills theory. Loll, R. Bonn 
Univ. (Germany, F.R.). Physikalisches Inst. Apr 1990. 32p. Avail- 
able from Bonn Univ. (Germany, F.R.). Physikalisches Inst. 

Starting from Rovelli-Smolin’s _ infinite-dimensional graded 
Poisson-bracket algebra of loop variables, we propose a new way 
of constructing a corresponding quantum representation. After 
eliminating certain quadratic constraints, we ‘integrate’ an infinite- 
dimensional subalgebra of loop variables, using a formal group law 
expansion. With the help of techniques from the representation 
theory of semidirect-product groups, we find an exact quantum rep- 
resentation of the full classical Poisson-bracket algebra of loop 
variables, without any higher-order correction terms. This opens 
new ways of tackling the quantum dynamics for both canonical 
gravity and Yang-Mills theory. (orig.). 


40082 (BONN-HE-90-03) Identities for noncovariant-gauge 
integrals in the n,,*-formalism. Leibbrandt, G. Bonn Univ. (Ger- 
many, F.R.). Physikalisches Inst. Apr 1990. 11p. Available from 
Also published in Z. Phys., C (Jul 1990) v. 47(2) p. 311-314. 





Four one-loop identities are derived for axial-type gauges in the 
unifying n,.*-formalism, and their usefulness for multi-loop calcula- 
tions in Yang-Mills theory discussed. Each identity may be 
decomposed into two distinct identities, one relating the pole terms, 
the other the finite parts, of various integrals. (orig.). 


40083 (DOE/ER/40272-101) The critical points of the multi- 
matrix model as the theories of 2-d W-gravity. Awada, M.A.; 
Qiu, Zongan. Florida Univ., Gainesville, FL (USA). Dept. of 
Physics. Mar 1990. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG05-86ER40272. (UFIFT-HEP-90-10). 
Order Number DE90013712. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

We further explore the connections between the generalized KdV 
hierarchy, the multimatrix model and W,-gravity. We show that the 
Lax-pair formulation of the generalized KdV hierarchy is nothing 
but the Hamiltonian equations of W-gravity. Thus we demonstrate 
that the multicritical points of the multimatrix model are W-gravity 
theories. 16 refs. 


40084 (DOE/ER/40272-102) Study of some dual solutions 
in 2+1 dimensions. Keszthelyi, B.; Piard, E.; Ramond, P. Florida 
Univ., Gainesville, FL (USA). Dept. of Physics. May 1990. 38p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
86ER40272. (UFIFT-HEP-90-13). Order Number DE90013713. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We study some consequences of duality in 3 dimensions. In the 
case of pure gravity, a dual Ansatz is shown to lead to pure gauge 
configurations, and in a Weyl invariant gravitational theory, duality 
arises as an equation of motion. Its solutions obey the Liouville 
equation, and describe a rotating Chern-Simons fluid in a gravita- 
tional field. 18 refs. 


40085 (DOE/ER/40272-103) Consistency conditions and 
representations of a qdeformed Virasoro algebra. Polychron- 
akos, A.P. Florida Univ., Gainesville, FL (USA). Dept. of Physics. 
[1990]. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO05-86ER40272. (UFIFT-HEP-90-14). Order Number 
DE90013715. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

We derive deformations of the Virasoro algebra in terms of “dif- 
feomorphisms” of functions on a_ discretized circle. The 
Curtright-Zachos deformation is recovered in one case, for defor- 
mation parameter a root of unity. Consistency conditions are then 
derived for this algebra by introducing the so-called “braid-Jacobi” 
identities. All the representations are subsequently found through 
use of these identities. Further, it is shown that no nontrivial central 
term can be incorporated, since it clashes with the consistency 
conditions. Finally, an alternative deformation is derived which gen- 
eralizes the Drinfeld deformation of the Su(1,1) subgroup to the full 
algebra. 16 refs. 


40086 (DOE/ER/40272-104) Inconsistency of scale invari- 
ant curvature coupled to gravity. Zoller, D. Florida Univ., 
Gainesville, FL (USA). Dept. of Physics. [1990]. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-86ER40272. 
(UFIFT-HEP-—90-16). Order Number DE90013714. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

We show that the scale invariant curvature action for paths, the 
point particle version of Polyakov's extrinsic curvature action for 
surfaces, does not couple consistently to gravity. Although the cur- 
vature action for paths yields a massless representation of the 
Poincare group with fixed helicity and so potentially provides a de- 
scription of single photons and gravitons, the inconsistent coupling 
to gravity apparently suggests such a description is not viable. We 
present a physical interpretation of the inconsistency in terms of the 
non-localizability of the photon and point out a conceptual kinship 
between the local symmetry of the curvature theory and the local 
supersymmetry of a spinning particle or spinning string. 11 refs. 


40087 (IPNO-TH-89-25) Solitons in a sigma model with a 
fermionic determinant. Moussallam, B. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. May 1989. 32p. Order Num- 
ber DE90506176. Available from NTIS (US Sales Only), PC 
A03/MF A01. 
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We develop a numerical technique to calculate the fermionic de- 
terminant for soliton states with a hedgehog symmetry in three 
space dimensions based on the phase shift representation. How 
the divergence builds up in this approach is clarified. An extrapola- 
tion procedure is devised which yields an accurately cutoff 
independent finite answer. We find that the non-linear sigma model 
coupled to colored fermions does not seem to support soliton solu- 
tions although solutions exist if only scale variations are taken into 
account. Even on adding a Skyrme quartic term to the action, we 
find oscillating configurations which are able to lower the energy of 
the system, possibly without bound. 


40088 (IPNO-TH-89-27) Heat kernel expansion for 
fermionic billiards in an external magnetic field. Antoine, M.; 
Comtet, A.; Knecht, M. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. May 1989. 12p. Order Number DE90506177. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Using Seeley’s heat kernel expansion, we compute the asymp- 
totic density of states of the Dirac operator coupled to a magnetic 
field on a two dimensional manifold with boundary (fermionic bil- 
liard). Local boundary conditions compatible with vector current 
conservation depend on a free parameter a. It is shown that the 
perimeter correction identically vanishes for a = 0. In that case, the 
next order constant term is found to be proportional to the Euler 
characteristic of the manifold. These results are independent of the 
external magnetic field and of the shape of the billiard, provided 
the boundary is sufficiently smooth. For the flat circular billiard, the 
constant term is found to be - 1/12, in agreement with a numerical 
result by M.V. BERRY and R.J. MONDRAGON (1987). 


40089 (IPNO-TH-89-29) Was it worthwhile to worry about 


magnetic moments in nuclear mean-field relativistic ap- 
proaches. Desplanques, B. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1989. 4p. Order Number DE90506178. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

The relationship between the gyromagnetic factor, g,, and the in- 


verse effective mass is discussed. It is suggested from the Landau 
theory and a schematic model that the relevant effective mass 
should be the total one, which is known to be close to the free one 
at the Fermi level. This can be achieved in most mean-field ap- 
proaches by incorporating dynamical effects. When this is done, 
predictions from those approaches for the magnetic moments of 
odd nuclei in the vicinity of ©0 and “Ca are in much better agree- 
ment with observation than earlier predictions. 


40090 (LAPP-TH-256-89) Green-Schwarz superstring: Bel- 
traml parametrization and world-sheet supersymmetric 
generalization. Binetruy, P. (Grenoble-1 Univ., 74 - Annecy (FR). 
Lab. de Physique des Particules); Girardi, G.; Grimm, R. Grenoble- 
1 Univ., 74 - Annecy (France). Lab. de Physique des Particules 
Elementaires. Jun 1989. 14p. (KA-THEP-89-9). Order Number 
DES0506182. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

We study a generalization of the superstring theory in which both 
world-sheet and space-time supersymmetries are explicit. This hy- 
brid superstring interpolates between the Green-Schwarz and the 
Ramond-Neveu-Schwarz formulations. We show that the Beltrami 
parametrization of the world-sheet provides a natural setting for the 
description of K-transformations already in the Green-Schwarz 
string. We construct the hybrid superstring action using the (1,1) 
supersymmetric version of the Beltrami parametrization. We dis- 
cuss the generalization of k-transformations. 


40091 (RU-89-32) Lectures on RCFT [Rational Conformal 
Field Theory]. Moore, G. (Institute for Advanced Study, Princeton, 
NJ (USA)); Seiberg, N. Institute for Advanced Study, Princeton, NJ 
(USA); Yale Univ., New Haven, CT (USA). Dept. of Physics. Sep 
1989. 127p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76ER02220 ;AC02-76ER03075. NSF Grant PHY- 
86-20266. (YCTP-P-—13-89). Order Number DE90013731. Available 
from NTIS, PC A04/MF A01; OSTI; INIS. 

We review some recent results in two dimensional Rational Con- 
formal Field Theory. We discuss these theories as a generalization 
of group theory. The relation to a three dimensional topological 
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theory is explained and the particle example of Chern-Simons- 
Witten theory is analyzed in detail. This study leads to a natural 
conjecture regarding the classification of all RCFT’s. 62 refs. 


40092 Localized transmission of wave energy. Ziolkowski, 
R.W. (Lawrence Livermore National Lab., CA (USA). Engineering 
Sciences Div.). pp. 395-402 of Microwave and particle beam 
sources and directed energy concepts: Volume 1061. Brandt, H.E. 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (USA) (1989). DOE Contract W-7405-ENG-48. (CONF- 
8901158-: Microwave and particle beam sources and directed 
energy concepts, Los Angeles, CA (USA), 16-18 Jan 1989). 

Exact solutions of the scalar wave and Maxwell's equations that 
describe localized transmission of wave energy and their represen- 
tations are reviewed briefly. These acoustic (ADEPT) and 
electromagnetic (EDEPT) directed energy pulse train solutions can 
be optimized so that they are localized near the direction of propa- 
gation and their original amplitude is recovered out to extremely 
large distances from their initial location. Pulses with these very 
desirable localized transmission characteristics have a number of 
potential applications in the areas of directed energy weapons, se- 
cure communications, and remote sensing. The feasibility of 
launching an ADEPT from an array of acoustic transducers has 
been tested experimentally. As is shown, excellent agreement be- 
tween theoretical and experimental results was obtained. 


40093 Self-dual Chern-Simons vortices. Jackiw, R. (Depart- 
ment of Physics, Columbia University, New York, New York 10027 
(USA)); Weinberg, E.J. Physical Review Letters (USA), 64(19): 
2234-2237 (7 May 1990). DOE Contract AC02-76ER03029 ;AC02- 
76ER02271. 

We study vortex solutions in an Abelian Chern-Simons theory 
with spontaneous symmetry breaking. We show that for a specific 
choice of the Higgs potential the vortex satisfies a set of 
Bogomol’nyi-type, or “self-duality,” equations. 


40094 N urbative many-body physics in the open 
bosonic string. Kostelecky, V.A. (Department of Physics, Indiana 
University, Bloomington, Indiana 47405 (USA)); Samuel, S. Physi- 
cal Review Letters (USA), 64(19): 2238-2241 (7 May 1990). DOE 
Contract AC02-84ER40125 ;AC02-83ER40107. 

We use covariant string field theory to explore many-body string 
physics. A candidate nonperturbative vacuum is identified via a 
level-truncation scheme. The breaking of internal and Lorentz sym- 
metries is investigated. We show that tree-level string physics 
exhibits similarities to loop-level particle physics. The effective 
string coupling runs at tree level, inducing asymptotic freedom. 
This is a feature of any string theory. The running coupling has sig- 
nificant effects on the spectrum in the nonperturbative vacuum, 
including the disappearance of states. 


40095 Field identifications in coset conformal theories from 
projection matrices. Ahn, C. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94309 (USA)); Walton, 
M.A. Physical Review, D (Particles Fields) (USA), 41(8): 2558- 
2562 (15 Apr 1990). DOE Contract AC03-76SF00515. 

We demonstrate the usefulness of projection matrices for finite 
subalgebras ACg and their affine counterparts Acg in finding field 
identifications (and selection rules) in coset conformal field theo- 
ries. 


40096 Are light Higgs bosons allowed?. Dawson, S. (Physics 
Department, Brookhaven National Laboratory, Upton, New York 
11973 (USA)); Gunion, J.F.; Haber, H.E. Physical Review, D (Parti- 
cles Fields) (USA), 41(9): 2844-2855 (1 May 1990). DOE Contract 
AC02-76CH00016. 

We examine the experimental limits on a standard-model Higgs 
boson available prior to the data which will be forthcoming from the 
Z factories. Particular attention is paid to the theoretical uncertain- 
ties involved in extracting these limits. We find that, subject to a 
number of theoretical assumptions, the Higgs-boson mass must be 
greater than 2m,. 


40087 Calculation of the heavy-quark potential at large sep- 
aration on a hypercube parallel computer. Ding, H. (Concurrent 
Computation Program, California Institute of Technology, 
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Pasadena, California 91125 (USA)); Baillie, C.F.; Fox, G.C. Physi- 
cal Review, D (Particles Fields) (USA), 41(9): 2912-2916 (1 May 
1990). DOE Contract FG03-85ER25009. 

The static gq potential is measured on 24°x10, 24°x12, 
12°x24, and 16°x24 lattices at 6=6.0 with high statistics. Using 
Wilson line operator-operator correlations, we find \/o /A,=77 and 
a20.58. This new result compares favorably with that obtained 
from charmonium experimental data, but is significantly different 
from many previous lattice calculations. Our calculations use a hy- 
percube parallel computer which in its full configuration performs at 
0.6 gigaflops on this application. 
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40098 (DOE/ER/40390-3) Experiments on the nuclear in- 
teractions of pions and electrons: Progress report. Minehart, 
R.C.; Ziock, K.O.H. Virginia Univ., Charlottesville, VA (USA). Dept. 
of Physics. Jun 1990. 73p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract FGO5- 
88ER40390. Order Number DE90013710. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses: x* + d — 2p; Pion Absorption in *He; 
Pion Absorption in “He; Evidence for narrow structure in the ana- 
lyzing power of the °He (p, d)X reaction; Coherent n-Meson 
Production in the Reaction x— + 9He — 7 +t; Search for heavy 
neutrinos; The search for fractionally charged particles; Search for 
the rare decay, 1 * — e* + +; A Precise Measurement of the x* 
— 7° ety Decay Rate; Transverse and Longitudinal Response 
Functions for Several Nuclei near Q? = 1 (GeV/c)?; The Q?- 
dependence of the “He (e, e’p) coincidence cross section at the 
quasielastic peak; The Response Function R,7 in the reaction 
16Q(e, e’ p); and Absorption of anti-protons in heavy nuclei. 


40099 (JAERI-1319) Japanese Evaluated Nuclear Data Li- 
brary, Version-3: JENDL-3. Shibata, Keiichi; Nakagawa, Tsuneo; 
Asami, Tetsuo; Fukahori, Tokio; Narita, Tsutomu; Chiba, Satoshi; 
Mizumoto, Motoharu; Hasegawa, Akira; Kikuchi, Yasuyuki; Naka- 
jima, Yutaka. Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Japanese Nuclear Data Committee. ©Jun 1990. 522p. 
Sponsored by Japan Atomic Energy Research Institute. 
(NEANDC(J)—150/U;INDC(JPN)—137/L). Available from Japan 
Atomic Energy Research Inst., Tokai-mura, Naka-gun, Ibaraki-ken 
319-11, Japan. 

The general purpose file of the third version of Japanese Evalu- 
ated Nuclear Data Library, JENDL-3, has been compiled by the 
JAERI Nuclear Data Center in cooperation with the Japanese Nu- 
clear Data Committee. It contains neutron nuclear data for 171 
nuclides which are needed for design of fission and fusion reactors 
and for shielding calculation. In the JENDL-3 evaluation, much ef- 
fort was devoted to improve reliability of high-energy data for 
fusion application and to include gamma-ray production data. The- 
oretical calculations played an important role in achieving these 
purposes. A special method called simultaneous evaluation was 
adopted to determine important cross sections of fissile and fertile 
nuclides. This report presents a general description for the evalua- 
tion of light, medium-heavy and heavy nuclides data. Also given 
are the descriptive data for each nuclides contained in the File 1 
part of JENDL-3. 60 refs., 11 figs., 1 tab. 


40100 (ORNL/FTR-2774) [Radiation physics]: Foreign trip 
report, November 10, 1987-November 24, 1987. Turner, J.E. 
Oak Ridge National Lab., TN (USA). [1987]. 9p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90012347. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The traveler presented an invited paper entitled “Studies to Link 
the Basic Radiation Physics and Chemistry of Liquid Water” at the 
Seventh National Symposium on Radiation Physics on Mangalore, 
India. Prior to the meeting, he visited the Bhabha Atomic Research 





Centre (BARC) at Trombay, Bombay, India. There he held discus- 
sions on research in radiation physics and dosimetry and 
presented a seminar entitled “Basic Studies of Early Physical and 
Chemical Changes in Irradiated Liquid Water.” 5 refs. 
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40101 (IPNO-T-89-09) Heavy ions reactions at GANIL ener- 
gies: the use of LISE telescopic mode for the small angle 
measurements. Bacri, C.O. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire; Paris-7 Univ., 75 (France). 1989. 
111p. (in French). Order Number DE90506199. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

The use of heavy ions at GANIL energies leads to a concentra- 
tion of the reaction products in the forward direction. Measurements 
have to be performed at and around 0 degree and with an accu- 
racy around one milliradian. The angular selection (after the two 
dipoles) is performed after a magnetic rigidity one (between the 
two dipoles). The double sorting does allow measurements close to 
the beam in magnetic rigidity and in angle. TRANSPORT cailcula- 
tions show that the LISE spectrometer of GANIL can be used in 
telescopic mode. Experiments with a 44 MeV per nucleon Argon 
beam on C, Al, Ni and Au targets are performed. The identification 
of all the detected ions allowed the obtention of angular distribu- 
tions at and around 0 degree with the required accuracy. This 
study is completed by a theoretical approach of the thermodynami- 
cal evolution based on an extended quantal mean field theory in 
which a collision-like term simulates residual interaction effects. 
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40102 (N-90-17424) Results of an attempt to measure in- 
creased rates of the reaction D-2 + D-2 yields He-3 +n in a 
nonelectrochemical cold fusion experiment. Fralick, G.C.; 
Decker, A.J.; Blue, J.W. National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center. Dec 
1989. 24p. (NASA-TM—102430;E-5198;NAS—1.15:102430). Avail- 
able from NTIS, PC A03/MF A01. 

An experiment was performed to look for evidence of deuterium 
fusion in palladium. The experiment, which involved introducing 
deuterium into the palladium filter of a hydrogen purifier, was de- 
signed to detect neutrons produced in the reaction D-2 + D-2 
yields He-3 + n as well as heat production. The neutron counts for 
deuterium did not differ significantly from background or from the 
counts for a hydrogen control. Heat production was detected when 
deuterium, but not hydrogen, was pumped from the purifier. 
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40103 (ISN-88-66) Study of the linear momentum transfer 
distribution in the “°Ar+ '2 C system at 27,32,36,40,44 and 60 
MeV/A. Is the reaction mechanism, at this energy range, really 
efficient for the nuclear matter heating. Heuer, D. Grenoble-1 
Univ., 38 (France). Inst. des Sciences Nucleaires. 1988. 101p. (In 
French). Order Number DE90506201. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

This work is devoted to the study of hot nuclei and especially to 
the difficulties encountered in reaching high excitation energies. It 
is first shown how data processing techniques can be considerably 
improved in order to handle more and more complex experimental 
data, then an analysis of the “°Ar + '2C reaction in reverse kine- 
matics at incident energies ranging from 27 to 60 MeV/A is 
performed. Very phenomenological in a first step, this study then 
refers to partial fusion models and finally gives a comparison of the 
experimental data with the results of a code based on the Landau- 
Viasov equations. This work enhances the inefficiency of the 
reaction mechanism to heat up nuclear matter. 
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40104 (CRN-CPR-88-17) Fast rotating nuclei and nuclear 
matter extreme states: shape changes study of ‘5’ Tb and ‘© 
Dy nuclei. Curien, D. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1988. 131p. (In French). Order Number 
DE?0506169. Available from NTIS (US Sales Only), PC A07/MF 
A01 

The shape change effects in the transition nuclei * Dy (N=87) 
and '5' Tb (N=86) are studied at high spin. The 4 x -+y multidetector 
array Chateau de Cristal. It includes 38 BaF2 detectors for multi- 
plicity and sum-energy triggering and 12 Ge counters with escape 
suppression shields for Ge-Ge coincidences experiments. A Comp- 
ton polarimeter in conjunction with distributions measurements is 
used to provide -y rays multipolarities. A complementary experiment 
performed with the help of the TESSA3 4 =z + spectrometer estab- 
lished a discrete superdeformed structure in '5' Tb. The level 
scheme of the two nuclei is extended to high excitation energy (~ 
12.5 MeV) and spin (~ 75/2 A) values. A theoretical interpretation 
is performed by means of a microscopical calculation based on a 
deformed Woods-Saxon potential using the shell plus pairing 
correction approach of Strutinsky. Shape changes are clearly es- 
tablished and correlated to single particles alignment at high spin. 


40105 (CRN-CPR-88-29) Neutron emission and angular 
momentum distribution study for the compound nucleus '© 
Dy in the 4 n and 5 n exit channel. Benet, P. Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires. 1988. 139p. (In 
French). Order Number DE90506168. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

This thesis presents a study of neutron emission in the 4n and 
5n exit channels of the 5° Dy compound nucleus. Average neutron 
evaporation energies have been measured as well as the total 
energy released in the --cascades. Then the -+-multiplicity distribu- 
tions have been determined for each case. When associated with 
the measured neutron energies, the multiplicity distributions deter- 
mine the entry lines of the residual nuclei. The difference between 
the neutron energies measured directly and these energies de- 
duced from +-cascades poses the problem of the binding energy of 
the neutron in high temperature and high angular momentum nu- 
clei. 


40106 (KFK-4675) The level scheme of ‘Lu and 
its importance for s-process nucleosynthesis. Klay, N. 
Kernforschungszentrum Karlsruhe GmbH (Germany,  F.R.). 
Inst. fuer Kernphysik; Heidelberg Univ. (Germany, F.R.). 
Naturwissenschaftlich-Mathematische Gesamtfakultaet. Feb 1990. 
187p. (In German). Order Number DE90502295. Available from 
NTIS (US Sales Only), PC AOS/MF A01. 

Excited states of the deformed odd-odd nucleus ‘Lu have 
been investigated by the following experiments: measurement of 
the '75Lu (n,-)'7®Lu reaction with high resolution crystal spectrom- 
eters and of the '75Lu(n,e—)'”6Lu reaction with a double focussing 
magnet-spectrometer. 509 y-transitions in '7°Lu could be identified 
and multipolarities have been obtained for 228 of these transitions. 
Additionally, a measurement of +-+7’-coincidences after neutron 
capture and an investigation of the ‘Lu (d,p) '7®Lu transfer- 
reaction have been performed. The experimental information was 
used to disclose a level scheme which consists of 97 energy levels 
connected by 270 y-transitions. In particular, this level scheme 
contains transitions which connect the ground state with spin and 
parity I* = 7— and the first excited state with 1* = 1— via a number 
of mediating levels of higher excitation energy. From this coupling, 
the excitation of the I" = 1— isomeric state could be determined 
precisely to E = (122.855 + 0.009) keV. (orig/HS)). 


6519 Nuclear Properties and Reactions, A = 190- 
219, Experimental 


40107 (CONF-9005221-5) Population of superdeformed 
bands and competition with fission. Moore, E.F. (Argonne Na- 
tional Lab., IL (USA)); Janssens, R.V.F.; Khoo, T.L.; Ahmad, 1.; 
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Carpenter, M.P.; Chasman, R.R.; Wolfs, F.L.H.; Beard, K.B; Garg, 
U.; Ye, D. Argonne National Lab., IL (USA). [1990]. 8p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From Interface between nuclear structure and heavy-ion reaction 
dynamics conference; Notre Dam, IN (USA); 24-26 May 1990. Or- 
der Number DE90013676. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

Average entry points for superdeformed (SD) and normal states 
have been measured in '®':'82Hg and in '5*Dy. Compared with 
normal states, the superdeformed states have entry spins ~ 10 h 
higher and internal excitation energies (U = E — Evyrast) at least 2 
MeV lower for the Hg cases and about 8 MeV lower for '5*Dy. By 
comparison with calculated /- distributions of evaporation residues 
(ER), using CASCADE to compute the fission competition, we find 
that the initial population of the SD band in '®?Hg originates from 
the tail of the ER spin distribution. 12 refs., 5 figs. 


6520 Nuclear Properties and Reactions, A = 220 
and Above, Experimental 


40108 (GSI-90-08) Inelastic scattering and nucleon trans- 
ter in the system 22Th+”*Pb at the Coulomb barrier. Eckert, 
G. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.); Frankfurt Univ. (Germany, F.R.). Mar 1990. 92p. (in 
German). Order Number DE90506328. Available from NTIS (US 
Sales Only), PC AOS/MF A01. 

By the experiment performed in the present thesis on the exam- 
ple of the system *°2Th+2°Pb the onset of the nuclear interaction 
in the region of the Coulomb barrier was studied at an incident en- 
ergy of 6.3 MeV/nucleon. In the range of distances of closest 
approximation 15.5 fm < D < 38.7 fm respectively 28deg < O@cy 
< 150deg the Coulomb excitation of the target isotope was ob- 
served. The strong absorption for ‘small’ distances from the 
reaction channel of the Coulomb excitation is confirmed by the oc- 
currence of transfer reactions. In the studied thorium-lead system 
the transfer of one and two neutrons could be detected by means 
of the characteristic + radiation of the isotopes °Th and “©7208 Ph 
with a cross section of 500 mb summed over the measurement 
range. The possibilities of an evaporation of neutrons from highly 
excited target nuclei, which could also lead to the isotope 2°°Th 
and by this influence the measurement of the 2n transfer, was also 
studied. The contribution of these processes to the transfer could 
be estimated to less than 5%. For the determination of the excita- 
tion energy, at which the transfer takes place, the transfer 
probabilities experimentally determined as functions of the distance 
of closest approximation were compared with the barrier- 
penetration model originally developed for sub-Coulomb transfer. 
Small effective neutron-binding energies of 0.6-0.8 MeV and by this 
high excitation energies resulted in contradiction to our model- 
independent measurement by means of the mean + multiplicity and 
mean + energies. (orig/HSI). 


40109 (IPNO-DRE-89-30) Evidence for a fine structure in 
14 © radioactivity. Brillard, L.; Elayi, A.G.; Hourani, E.; Husson- 
nois, M.; Le Du, J.F.; Rosier, L.H.; Stab, L. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1989. 11p. (In 
French). Order Number DE90506171. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

An experiment on the radioactivity of 225 Ra by  C emission 
has been performed, using an intense 22” Th source of 150 MBq 
(4 mCi) and the spectrometer of large solid angle SOLENO. The 
measured energy spectrum of the emitted '* C nuclei clearly 
shows the presence of two peaks at the expected locations corre- 
sponding to transitions towards the ground state and the first 
excited state of the residual nucleus 2°° Pb. A few events fall on 
the second and/or the third excited state location. This result 
shows for the first time the existence of a fine structure in 4 C ra- 
dioactivity analogous to the one already known in a-decay. The 
branching ratios of the transitions to the ground state and to the 
first excited state are 0.15 + 0.03 and 0.81+0.06 and the hin- 
drance factors are 600 and 3, respectively. 


40110 (IPNO-DRE-89-38) Beta-decay half-lives of neutron 
rich Cu and Ni isotopes produced by thermal fission of 75U 
and Pu. Bernas, M. (Paris-11 Univ., 91 - Orsay (FR). Inst de 
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Physique Nucleaire); Sida, J.L.; Bocquet, J.P.; Faust, H.; Brissot, 
R.; Armbruster, P.; Kozhuharov, C. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1989. 23p. Order Number 
DE90506174. Available from NTIS (US Sales Only), PC A03/MF 
AO. 

The half-lives of very neutron rich isotopes of Ni and Cu have 
been measured. The isotopes are produced in very asymmetric 
thermal fission of °5U and ™®Pu at the I.L.L. high flux reactor. 
They are separated by means of the Lohengrin spectrometer. They 
are identified with a AE-E ionization chamber and implanted in one 
of the 8 Si planar detectors where the 6- particles are also de- 
tected. The time correlations between the implantation and the 
detection of 6- particles provide the half-life. The values obtained 
are compared to current theoretical predictions. 


40111 (ORNL/FTR-2689) [Data for decay heat predictions 
and fission yield evaluation]: Foreign trip report, September 5, 
1987—September 24, 1987. Dickens, J.K. Oak Ridge National 
Lab., TN (USA). 1 Oct 1987. 15p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE90012337. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


The traveler attended two IAEA-sponsored conferences held 
back-to- back at Studsvik, Sweden as an official US representative. 
At the first one, specialists’ Meeting on Data for Decay heat Pre- 
dictions, the traveler presented an invited paper, chaired one 
session or oral reports, and participated in a working group on de- 
cay data to provide the IAEA recommendations on present needs 
in this area. At the second conference, Specialists’ Meeting on Fis- 
sion Yield Evaluation, the traveler participated as a member of the 
“committee-of-the-whole” to study a proposal to recommend that 
the IAEA form a Coordinated Research Program on fission yield 
evaluations. Traveler also visited the The (for Theodor) Svedberg 
Institute at the University of Uppsala, Uppsala, Sweden, and pre- 
sented a seminar on recent work performed at the ORNL-ORELA 
facility. 


40112 Transuranium isotopes - an overview. Seaborg, G.T. 
Transactions of the American Nuclear Society (USA), 60: 275-276 
(Nov 1989). (CONF-891103-—: Winter meeting of the American Nu- 
clear Society (ANS) and nuclear power and technology exhibit, 
San Francisco, CA (USA), 26-30 Nov 1989). 

As the result of a transplutonium production program, most of 
the actinide elements are available in weighable quantity. The 
transactinide elements begin with element 104, the first element 
beyond lawrencium (number 103, the heaviest actinide element), 
and extend, in principle, indefinitely. Chemical properties can be 
predicted using the periodic table and by calculating electronic 
structures using modem atomic computer programs. Successful 
synthesis of elements beyond those presently known will depend 
on hoped-for observable production cross sections and half-lives 
aided by nucleonic shell structure. Although half-lives become very 
short as the atomic number increases (1 s at 106, milliseconds at 
107-109), and yields become very small (one atoms per week or 
less), predictions indicate that closed nucleon shells would ensure 
sufficiently long half-lives for detection and increased yields in the 
region of some larger atomic and neutron numbers (island of sta- 
bility at, e.g., Z = 114 and N = 184 or subislet at N = 162). Shell 
structure has been observed at N = 152 and the unexpectedly long 
half-lives of the heaviest known elements indicate stabilization by 
some shell structure. The author is confident that it will be possible 
to reach the island of stability. 


6530 Nuclear Theory 
Refer also to citation(s) 40098 


40113 (BNL-44737) Nuclear structure/nuclei far from sta- 
bility: Report of Working Group Il. Casten, R.F.; Garrett, J.D.; 
Moller, P.; Bauer, W.W.; Brenner, D.S.; Butler, G.W.; Crawford, 
J.E.; Davids, C.N.; Dyer, P.L.; Gregorich, K. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 39p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
9004209-2: Workshop on the science of intense radioactive ion 
beams, Los Alamos, NM (USA), 10-12 Apr 1990). Order Number 





DE90013732. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This report outlines some of the nuclear structure topics dis- 
cussed at the Los Alamos Workshop on the Science of Intense 
Radioactive lon Beams (RIB). In it we also tried to convey some of 
the excitement of the participants for utilizing RIBs in their future 
research. The introduction of radioactive beams promises to be a 
major milestone for nuclear structure perhaps even more important 
than the last such advance in beams based on the advent of 
heavy-ion accelerators in the 1960's. RIBs not only will allow a 
vast number of new nuclei to be studies at the extremes of isospin, 
but the variety of combinations of exotic proton and neutron config- 
urations should lead to entirely new phenomena. A number of 
these intriguing new studies and the profound consequences that 
they promise for understanding the structure of the atomic nucleus, 
nature’s only many-body, strongly-inteacting quantum system, are 
discussed in the preceeding sections. However, as with any scien- 
tific frontier, the most interesting phenomena probably will be those 
that are not anticipated—they will be truly new. 


40114 (GSI-90-11(prepr.)) ‘Fast fusion’ and ‘quasifission’ - 
two possible mass-relaxation modes in asymmetric heavy-ion 
collisions leading to systems with Z,.,=108. Gippner, P. (Zen- 
tralinstitut fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic)); Brosa, U.; Schmidt, R.; Feldmeier, H. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Feb 1990. 15p. Order Number DE90502300. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

The qualitative differences between the experimental mass distri- 
butions observed in the collisions °*S(192 MeV) + 7®U and 
40Ar(220 MeV) + 2°2Th leading to the same compound system Zict 
= 108 are explained within a simple diffusion model. It is demon- 
strated that there generally exist two different modes of the mass 
relaxation process. In the ‘fast fusion’ channel the mass-asymmetry 
increases rapidly, whereas in the ‘quasifission’ process the system 
drives slowly towards symmetry. The relative contributions of both 
channels to the cross section depend sensitively on the position of 
the injection point in the driving potential. This fact together with a 
characteristic incomplete mass relaxation in the 'quasifission’ chan- 
nel lead to qualitatively different final mass distributions in both 
reactions. Shell effects, originally assumed to be responsible for 
the double humped mass distribution in the “Ar + 25*Th case, play 
a minor role. (orig.). 


40115 (GSI-90-20(prepr.)) Semiclassical model for single- 
particle transitions in nucleus-nucleus interactions. Milek, B. 
(Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.)); Reif, R.; Pham Khan Van; Revai, J. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany, F.R.). Apr 
1990. 22p. Order Number DE90506327. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

A previously elaborated semiclassical one-body model for the dy- 
namics of a single particle, moving in two potentials, in heavy-ion 
reactions or in fissioning systems has been extended with respect 
to the inclusion of angular momenta and more realistic separable 
potentials. The collective relative motion is assumed to proceed 
along a trajectory which is calculated from classical equations of 
motion including conservative and phenomenological friction forces. 
The formalism has been derived involving three-dimensional trajec- 
tories for symmetric as well as for asymmetric nucleus-nucleus 
systems. The model allows for the calculation of correct quantum 
mechanical transition amplitudes to final bound and continuum 
states. It has been applied for the investigation of the excitation of 
a neutron during a fission process, covering also non-statistical dif- 
ferential emission probabilities. From the numerical calculations, 
using parameters adapted to °52Cf(sf), one can conclude that in 
the underlying model without 'sudden’ processes the energy spec- 
trum consists of two parts. The low lying component is created in 
the neck region while a high lying part seems to be governed 
mainly by the dynamics of the underlying collective motion rather 
than by the specific initial conditions. (orig.). 


40116 § (IPNO-DRE-89-39) On the interpretation of the ' C 
fine structure observed in the Ra decay. Hussonnois, M. 
(Paris-11 Univ., 91 - Orsay (FR). Inst. de Physique Nucleaire); Le 
Du, J.F.; Brillard, L.; Ardisson, G. Paris-11 Univ., 91 - Orsay 
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(France). Inst. de Physique Nucleaire. 1989. 5p. Order Number 
DE90506175. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

The low hindrance factors observed in the '* C decay of > Ra 
to the 2°° Pb excited states at 779 and 1423 KeV are interpreted 
as a consequence of the similitude of the wave functions describ- 
ing the uncoupled neutron in 22Ra, Q = 3/2 (3/2 [631] x3/2 [761], 
and in the two first excited states of 2°°Pb, namely the 1i,;/2 and 
1j15/2 Shell model orbits. 


40117 (LA-UR-90-2181) Short-range NN and NA correle- 
tlons in pion double charge exc (DCX). Johnson, M.B. 
Los Alamos National Lab., NM (USA). [1990]. 19p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-9005233-1: International conference onmedium- and high- 
energy physics, Taipei (Taiwan), 14-18 May 1990). Order Number 
DE90013118. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

| will review several important results related to the short-range 
nucleon-nucleon and delta-nucleon interaction that have been ob- 
tained from recent studies of pion double charge exchange in 
selected nuclei. 32 refs., 5 figs., 3 tabs. 


6540 Radiation and Shielding Physics 
Refer also to citation(s) 39647, 39820, 40195 


40118 (N-90-19390, pp. 20) Potential theory of radiation. 
Chiu, Hueihuang. Alabama Univ., Huntsville, AL (USA). 
Dec 1989. (NASA-CR-—183837;NAS—1 .26:183837;CONF-8906334—: 
1989 NASA/ASEE summer faculty fellowship program, Huntsville, 
AL (USA), 5 Jun 1989). In Research reports: 1989 NASA/ASEE 
Summer faculty fellowship program. Available from NTIS, PC 
AS9/MF E06. 

A theoretical method is being developed by which the structure 
of a radiation field can be predicted by a radiation potential theory, 
similar to a classical potential theory. The introduction of a scalar 
potential is justified on the grounds that the spectral intensity vec- 
tor is irrotational. The vector is also solenoidal in the limits of a 
radiation field in complete radiative equilibrium or in a vacuum. 
This method provides an exact, elliptic type equation that will up- 
grade the accuracy and the efficiency of the current CFD programs 
required for the prediction of radiation and flow fields. A number of 
interesting results emerge from the present study. First, a steady 
state radiation field exhibits an optically modulated inverse square 
law distribution character. Secondly, the unsteady radiation field is 
structured with two conjugate scalar potentials. Each is governed 
by a Klein-Gordon equation with a frictional force and a restoring 
force. This steady potential field structure and the propagation of 
radiation potentials are consistent with the well known results of 
classical electromagnetic theory. The extension of the radiation po- 
tential theory for spray combustion and hypersonic flow is also 
recommended. 


40119 (SAND-90-0025C) Dose-rate field of the Hermes Ill 
flash x-ray source. Sanford, T.W.L.; Halbleib, J.A.; Mock, R.C. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC04- 
76DP00789. (CONF-900723-12: 27. IEEE annual international 
nuclear and space radiation effects conference, Reno, NV (USA), 
16-20 Jul 1990). Order Number DE90013877. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

Measurements show that the HERMES Ill flash x-ray source pro- 
duces a peak dose-rate radiation field of (5 + 0.5) x 10'? rad(Si)/s 
over a useful area of 1000 cm?, with a pulse width of ~20 ns. Nu- 
merical simulations of the field agree with the measurements and 
give insight into the dynamics generating the field. The characteri- 
zation of the radiation field presented here enables test objects to 
be studied in a well-defined radiation field with unique dose-rate 
area and volume products. 19 refs., 9 figs. 


40120 Electron-photon transport using the EGS4 [Electron 
Gamma Shower] Monte Carlo Code. Nelson, W.R.; Hirayama, 
H.; Rogers, D.W.O. Transactions of the American Nuclear Society 
(USA), 52: 379-380 (1986). (CONF-860610—Summs.: American 
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Nuclear Society annual meeting, Reno, NV (USA), 15-20 Jun 
1986). 

The EGS (Electron Gamma Shower) code system was formally 
introduced in 1978 as a package, most commonly referred to as 
ESG3. It was designed to simulate electromagnetic cascades in 
various geometries and at energies up to a few thousand gigaelec- 
tron volts and down to cutoff kinetic energies of 0.1 MeV (photons) 
and 1 MeV (electrons). There have been many requests to extend 
EGS3 down to lower energies and this is a major, but not the only, 
reason for creating EGS4, which is now available for general distri- 
bution and is the subject of this presentation. A summary is given 
of the main features of the ESG4 code system, including state- 
ments about the physics that has been put into it and what can be 
realistically simulated. 6 refs. 


6550 Medical Physics 
Refer also to citation(s) 38554, 38922 


40121 (ORNL/FTR-2505) [Radiation dosimetry]: Foreign 
trip report, 26, 1987—March 8, 1987. Sims, C.S.; Swaja, 
R.E. Oak Ridge National Lab., TN (USA). 20 Mar 1987. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90012346. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

At the request of the Nuclear Energy Society and the American 
Nuclear Society of the Republic of China, the travelers attended 
the International Conference on Radiation Dosimetry and Safety in 
Taipei, Taiwan, during March 1-4, 1987, to serve as conference 
coordinator and technical program chairman. Both travelers also 
presented technical papers dealing with neutron personnel dosime- 
try at the meeting. The conference was attended by more than 200 
people and was described as one of the biggest events of recent 
times for the nuclear community of the Republic of China. Follow- 
ing the conference, the travelers presented short courses in 
neutron, beta, and internal radiation dosimetry at the Taipower Ra- 
diation Laboratory for about 40 attendees from Taiwan, Japan, and 
the United States. The travelers also toured the Maanshan Nuclear 
Plant in the southern part of the country and the Atomic Energy 
Council's Radiation Monitoring Center in Kaohsiung. Through the 
conference attendance, short courses, and tours, the travelers 
gained information concerning radiation protection programs and 
philosophies in the Far East and discussed possible continued 
future collaborative training and research efforts with various agen- 
cies in the Republic of China. 


6560 Condensed Matter Physics 


Refer also to citation(s) 39182, 39234, 39235, 39238, 39244, 
39249, 39261, 39265, 39270, 39274, 39275, 39282, 39285, 39292, 
39295, 39297, 39319, 39339, 39349, 39362, 39364, 39996, 40002 


40122 (GS}-90-18(prepr.)) Energy-loss measurements with 
heavy lions at relativistic energies. Blank, B. (Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany,  F.R.)); 
Gaimard, J.J.; Geissel, H.; Muenzenberg, G.; Schmidt, K.H.; 
Stelzer, H.; Suemmerer; Clerc, H.G.; Hanelt, E.; Steiner, M. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Mar 1990. 7p. Order Number DE90506326. Available 
from NTIS (US Sales Only), PC A02/MF A01. 

Using the magnetic spectrometer SPES | at SATURNE, eneray- 
loss measurements have been performed for projectiles of “’Ar 
(401 MeV/u), 9©P (362 MeV/u), 1°N (149 MeV/u), 1'Li (131 MeV/u) 
and ®Li, Li (130 MeV/u) in carbon, aluminum and lead targets. 
The experimental results are compared to calculations based on a 
modified relativistic Bethe formula and to a semi-empirical formula 
using a Z* scaling law for the stopping power and an effective 
charge parametrization for the heavy ions. (orig.). 


40123 (LA-11873-MS) The Foerster, Dexter, and Inokuti- 
Hirayama models of the time dependence of fluorescence 
amplitude: An annotated bibliography. Dowell, L.J. Los Alamos 
National Lab., NM (USA). Aug 1990. 17p. Sponsored by U.S. De- 
partment of Defense. DOE Contract W-7405-ENG-36. Order 
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Number DE90013307. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

This annotated bibliography reviews research in the fluorescence 
of systems described by the Foerster model. Sixty-two papers, 
largely from research based on the work of Inokuti and Hirayama 
in 1965, are cited. The collection emphasizes the description of the 
time evolution of the fluorescence amplitude. This time evolution is 
important to the current research in thermal metrology that uses 
the temperature-dependent fluorescence of rare-earth-doped ce- 
ramic phosphors and in many other applications of fluorescent 
materials. 20 refs. 


40124 (LA-UR-90-2166) Local states in one-dimensional 
CDW [charge density wave] materials: Spectral signatures for 
polarons and bipolarons in MX chains. Swanson, B.!.; Donohoe, 
R.J.; Worl, L.A.; Bulou, A.D.F.; Arrington, C.A.; Gammel, J.T.; Sax- 
ena, A.; Bishop, A.R. Los Alamos National Lab., NM (USA). [1990]. 
10p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-9006218-1: Symposium on photoinduced 
charge transfer in molecular crystals and liquid crystals, Rochester, 
NY (USA), 6-9 Jun 1990). Order Number DE90013150. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We have undertaken a combined theoretical and experimental 
effort directed toward the examination of both the ground and de- 
fect states in halide-bridged mixed-valence metal linear chains 
materials as they are tuned within and between broken symmetry 
phases. Novel low-dimensional highly correlated electronic materi- 
als offer a difficult theoretical challenge as we must span from a 
description of electronic structure on a molecular scale to the meso 
scale structure that is intrinsic to these solids. Our theoretical effort 
at Los Alamos combines quantum chemistry, band structure calcu- 
lations, and many body modeling using Peierls-Hubbard 
Hamiltonians in order to model ground and local states. The exper- 
imental effort combines synthesis and a variety of microscopic 
structural and spectroscopic probes and macroscopic measure- 
ments in an effort to fully characterize both ground and local states 
as these materials are tuned in the phase boundary regions be- 
tween broken symmetry states. The present article summarizes 
some of our recent research using optical spectroscopy to obtain 
signatures of photoexcited and intrinsic local states and compares 
these experimental results with Peierls-Hubbard calculations of the 
optical properties of these materials. Details concerning the theo- 
retical and experimental approaches can be found elsewhere. 


40125 (ORNL/FTR-2622) [The liquid state and its electrical 
properties]: Foreign trip report, July 3-18, 1987. Christophorou, 
L.G. Oak Ridge National Lab., TN (USA). 29 Jul 1987. Qp. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. Order Number DE90012342. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The traveler attended the NATO ASI Conference on “The Liquid 
State and Its Electrical Properties” held at Sintra, Portugal, July 5— 
17, 1987. He was scientific codirector of the conference, presented 
an invited lecture, coauthored a poster paper, chaired five scientific 
sessions, participated in panel discussions and exchanged re- 
search information and ideas with many of the participants. The 
conference was unique in that it covered comprehensively a wide 
spectrum of current research areas on the liquid state — both basic 
and applied — and discussed future directions in the field. The liq- 
uid state seems to be the least understood state matter and most 
certainly it will be the focus of much future research activity. 


40126 (ORNL/FTR-2725) [Dynamic interactions of charged 
particles with solids]: Foreign trip report, October 4-17, 1987. 
Crawford, O.H. Oak Ridge National Lab., TN (USA). 28 Oct 1987. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90012327. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler visited the Institute of Physical and Chemical Re- 
search, Saitama, where he worked on research problems of mutual 
interest with Dr. Y. Yamazaki and presented a paper at the Interna- 
tional Symposium on Dynamic Interactions of Charged Particles 
with Solids. In Okayama, he continued discussions with Dr. Ya- 
mazaki and colleagues and presented research results at the 12th 
International Conference on Atomic Collisions in Solids (ICACS). 
Work was done with Dr. Yamazaki in furtherance of a collaboration 





that could be quite beneficial to DOE programs of the traveler's 
groups at ORNL. Also, from discussions at both locations, much in- 
formation in areas directly relevant to DOE programs at ORNL was 
obtained. 


40127 (ORNU/FTR-2730) [Dynamic interactions of charged 
particles with condensed matter]: Foreign trip report, October 
6-18, 1987. Ritchie, R.H. Oak Ridge National Lab., TN (USA). 29 
Oct 1987. 7p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. Order Number DE90012348. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler worked with colleagues in Osaka and Okayama on 
collaborative research projects, begun over a period of time, deal- 
ing with dynamic interactions of charged particles with condensed 
matter. He presented one of a total of three invited lectures at a 
special symposium on lon Beam Interactions with Matter that was 
sponsored by the Japan Society of Applied Physics in Osaka. He 
coauthored an invited paper at the 12th International Conference 
on Atomic Collisions in Solids in Okayama and chaired a session 
at that conference on Particle Emissions from Irradiated Matter. He 
also served as rapporteur at that session and coauthored two 
papers in other sessions. Indications for collaborative work look ex- 
cellent. 


40128 (ORNL/FTR-3040) [Dynamic interactions of charged 
particles}: Foreign trip report, August 25-September 13, 1988. 
Ritchie, R.H. Oak Ridge National Lab., TN (USA). 26 Sep 1988. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90012387. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler worked with colleagues at San Sebastian on collab- 
orative research projects, which have been conducted over an 
extended period of time, dealing with dynamic interactions of 
charged particles with condensed matter. While there, he partici- 
pated in a Summer School in the Spectroscopy of Solid Surfaces 
and presented three invited lectures at the school. The traveler had 
extensive discussions with colleagues which led to new ideas for 
future research at ORNL. The indications for continued collabora- 
tive work look excellent. 


40129 (ORNL/FTR-3062) [Gas discharges and their appli- 
cations]: Foreign trip report, September 15, 1988-September 
25, 1988. Christophorou, L.G. Oak Ridge National Lab., TN (USA). 
6 Oct 1988. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. Order Number DE90012386. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The traveler attended the IX International Conference on Gas 
Discharges and Their Applications held in Venice, Italy, September 
19-23, 1988. He was a member of the International Organizing 
Committee of the conference, chaired a scientific session, pre- 
sented a paper, and participated in scientific discussions and the 
planning of the next conference. Also, he exchanged research in- 
formation and ideas on electron, ion, and laser interactions in fluid 
media with many participants. 


40130 
di-n-hexylsilane. Tilgner, A. (Grenoble-1 Univ., Saint-Martin 
d’Heres (France). Lab. de Spectrometrie Physique); Pique, J.P.; 
Trommsdorff, H.P.; Thorne, J.R.G.; Hochstrasser, R.M.; Zeigler, 
J.M. Sandia National Labs., Albuquerque, NM (USA). [1990]. 2p. 
Sponsored by Conseil Regiona! de la Region Rhone-Alpes; U.S. 
DOE Defense Programs; North Atlantic Treaty Organization; Na- 
tional Science Foundation; Dr. Otto Roehm Foundation. DOE 
Contract AC04-76DP00789. Contract NSF-DMR-8519059. (CONF- 
9006214—1: International conference on luminescence, Lisbon 
(Portugal), Jun 1990). Order Number DE90012998. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Short communication. SILANES/excited states; SILANES; 
POLYMERS; ENERGY TRANSFER; AQUEOUS SOLUTIONS; 
ENERGY-LEVEL TRANSITIONS; ENERGY LEVELS 


40131 (SAND-90-1536C) Electronic excitations in polysi- 
lanes: Frenkel excitons of a disordered chain. Tilgner, A. 
(Grenoble-1 Univ., Saint-Martin d’Heres (France). Lab. de Spec- 
trometrie Physique); Trommsdorff, H.P.; Zeigler, J.M.; 
Hochstrasser, R.M. Sandia National Labs., Albuquerque, NM 


(SAND-90-1535C) Excited state dynamics of poly- 
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(USA). [1990]. 3p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-9004224-1: NATO ad- 
vanced study institute conference, Maratea (Italy), Apr 1990). 
Order Number DE90013492. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

Short communication. SILANES/excitation; SILANES; EXCITA- 
TION; POLYMERS; EXCITED STATES; ABSORPTION SPECTRA; 
EXCITONS; HOLES; ENERGY TRANSFER; HAMILTONIANS; 
ENERGY-LEVEL TRANSITIONS 


40132 Dynamics of the interaction of ethane with Ir(110)- 
(1x2). Mullins, C.B. (Division of Chemistry and Chemical 
Engineering, California Institute of Technology, Pasadena, CA 
(USA)); Weinberg, W.H. Journal of Vacuum Science and Technol- 
ogy, A (Vacuum, Surfaces and Films) (USA), 8(3): 2458-2462 
(May 1990). DOE Contract FG03-89ER14048. 

Experimentally determined values of the initial adsorption proba- 
bility of ethane on Ir(110)-(1x2) are presented which probe the 
dynamics of the interaction. The data were obtained from super- 
sonic molecular beam measurements with an incident kinetic 
energy E; ranging between 1.2 and 24 kcal/mol, surface tempera- 
tures Ts between 77 and 550 K, and incident angle 6; between 0° 
and 45°. Experimentally determined values of the initial trapping 
probability ¢) of ethane into a physically adsorbed state at T;=77 
K as a function of E; and 6; and experimentally determined values 
of the initial probability of dissociative chemisorption Sp as a func- 
tion of E;,6;, and Ts are presented. The value of (> is found to 
decrease with increasing E; consistent with the fact that an in- 
creasingly larger fraction of the incident kinetic energy must be 
dissipated in order for the molecule to physically adsorb. 


40133 Surface roughening of Ge(001) during 200 eV Xe ion 
bombardment and Ge molecular beam epitaxy. Chason, E. 
(Sandia National Laboratories, Albuquerque, NM (USA)); Tsao, 
J.Y.; Horn, K.M.; Picraux, S.T.; Atwater, H.A. Joumal of Vacuum 
Science and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 2507-2511 (May 1990). DOE Contract AC04-76DP00789. 
The kinetics of surface roughening of Ge(001) during 200 eV Xe 
ion bombardment and during Ge molecular beam epitaxy (MBE) 
are studied by real-time reflection high-energy electron diffraction. 
In both cases, initially smooth surfaces reach a steady state rough- 
ness which depends on temperature and incident ion or adatom 
flux. The data are analyzed in terms of a phenomenological model 
in which beam-induced roughening competes with beam-induced 
smoothening, and in which the defect creation rate and surface 
diffusivity are fitting parameters. For comparable fluxes, the tem- 
perature dependences for the net roughening induced by ions and 
adatoms are strikingly similar, implying a similarity in the surface 
diffusivities of vacancies and adatoms. For the case of ion-induced 
roughening, approximately one surface defect (in units of displaced 
surface atoms) is created per ion which is consistent with calcula- 
tions assuming that a large fraction of atomic displacements 
recombine without producing surface defects at these ion energies. 


40134 Photoexcited quantum wells: Nonlinear screening, 
bistability, and negative difterential capacitance. Merlin, R. (De- 
partment of Physics, The University of Michigan, Ann Arbor, MI 
(USA)); Kessler, D.A. Physical Review, B: Condensed Matter 
(USA), 41(14): 9953-9957 (15 May 1990). DOE Contract FG02- 
85ER45189. 

The dielectric response of an electron-hole plasma confined to a 
slab is calculated within the Hartree approximation for electric fields 
perpendicular to the slab walls. The results are used to infer the 
capacitance behavior of photoexcited quantum-well structures un- 
der different rate conditions. Case studies show that nonlinearities 
in the carrier-density dependence of the energy spectrum and 
scattering times can lead to bistability and negative differential ca- 
pacitance. 


40135 Ground states of two-dimensional quasicrystals. 
Burkov, S.E. (Landau Institute for Theoretical Physics, GSP-1, 
117940 Moscow V-334 (USSR)). Physical Review, B: Condensed 
Matter (USA), 41(15): 10413-10436 (15 May 1990). DOE Contract 
AC02-76CH00016. 

Necessary conditions for a quasicrystal to be a ground state are 
found within the framework of a tiling model (thermal fluctuations 
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are supposed to be irrelevant). It is proven that a generic qua- 
sicrystal cannot be a ground state. Only very special quasicrystals 
are shown to survive: They must possess high rotational symmetry 
or the frequencies defining quasiperiodic properties must satisfy nu- 
merous rational constraints. A quasicrystal may be a ground state 
only if hexagons flipping under the infinitesimal phason shift are not 
isolated from one another but form rows or nets. Necessary and 
sufficient conditions for a (2,3) quasicrystal to be a ground state are 
found. All (2,4) quasicrystals satisfying the necessary conditions 
are classified. Stability of a quasicrystalline phase is discussed. 


40136 Lattice dynamics of lonic crystals. Mahan, G.D. (De- 
partment of Physics and Astronomy, University of Tennessee, 
Knoxville, TN (USA)). Physical Review, B: Condensed Matter 
(USA), 41(15): 10808-10815 (15 May 1990). DOE Contract AC05- 
840R21400. 

The theory of lattice dynamics for ionic and rare-gas crystals is 
derived in the harmonic approximation. We start from a Hamilton- 
ian and average over electron coordinates in order to obtain an 
effective interaction between ion displacements. We assume that 
electronic excitations are localized on a single ion, which limits the 
theory to ionic crystals. The deformation-dipole model and the 
indirect-ionic-interaction model are derived. These two contributions 
are closely linked, and together provide an accurate description of 
short-range forces. 


40137 Low-density quantum plasmas: Semiclassical 
screening oscillations. Kessier, D.A. (Department of Physics, The 
University of Michigan, Ann Arbor, MI (USA)); Merlin, R. Physical 
Review, B: Condensed Matter (USA), 41(15): 10856-10858 (15 
May 1990). DOE Contract FG02-85ER45189. 

The static dielectric response of degenerate plasmas exhibits 
hitherto unrecognized zeros at complex wave vectors below a 
certain threshold value of the density. This leads to damped oscil- 
lations in a length scale that is smaller than the average separation 
between particles. A WKB-type treatment of the screening shows 
that the low-density oscillations reflect remnants of quantum behav- 
ior in the classical limit. 
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Refer also to citation(s) 39238, 39239, 39243, 39245, 39247, 
39250, 39258, 39260, 39261, 39262, 39268, 39269, 39270, 39273, 
39276, 39277, 39278, 39280, 39281, 39282, 39283, 39284, 39289, 
39293, 39301, 39304, 39306, 39309, 39310, 39319, 39364, 39494, 
39501, 39531, 39532 


40138 (AD-A-219483/5/XAB) High-temperature supercon- 
ductivity. Quarterly report for period ending 31 December 
1989. Eckstein, J.N. Varian Associates, Inc., Palo Alto, CA (USA). 
Varian Research Center. 1 Mar 1990. 8p. Available from NTIS, PC 
AO2/MF A01. 

The overall goals of this program are to develop the technology 
of MBE growth of HTSC material, to optimize the performance of 
HTSC films with high-transition temperatures and critical current 
densities, and to explore the development of electronic devices 
based on such material. 


40139 (LA-UR-90-2021) Phase diagram of anisotropic two- 
dimensional quarter-filled band of interacting electrons. 
Mazumdar, S. (Arizona Univ., Tucson, AZ (USA). Dept. of 
Physics); Lin, H.Q.; Campbell, D.K. Los Alamos National Lab., NM 
(USA). [1990]. 10p. Sponsored by U.S. DOE Energy Research; 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. (CONF-900528-2: International conference on organic 
superconductors, Lake Tahoe, CA (USA), 20-24 May 1990). Order 
Number DE90013171. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Ever since its original discovery, the magnetic field induced spin 
density wave (FISDW) transition observed in superconducting 
TMTSF salts has continued to be of considerable interest. This 
phenomenon has been studied most widely in the ambient pres- 
sure superconductor (TMTSF)2ClO,, where for moderate magnetic 
fields H > H; a cascade of transitions to semimetallic SDW phases 
was observed. Until very recently, it was generally accepted that 
the theoretical explanation for the FISDW lied in the gradual one 
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dimensionalization of the Fermi surface in the presence of the 
magnetic field and the accompanying nesting instability. These the- 
ories do not account for the more recently discovered very high 
field transition (VFHT) for H > Hy. In contrast to the predictions of 
the above theories the SDW transition temperature Tsgpw actually 
decreases for H > 17T and then goes to zero at H = 25 — 30T. At 
present, there exists only one theoretical attempt to explain the 
VFHT. Within this model the material is at the one dimensional limit 
for very high fields, and the competition between the equally strong 
Peierls and Cooper channels in this limit destroys the FISDW. The 
system is then an ordinary metal for H > Hy. We believe that the 
very high field phase is not an ordinary metal. It is characterized by 
a high resistivity, activated conductivity and vanishing Hall signal. 
All of these suggest that the system is a semimetal, and perhaps 
even a narrow gap semiconductor. In addition the system is dia- 
magnetic in this region, which also suggests that its nature is 
different from simple metallic. In the present paper we present pre- 
liminary work on a slightly different theoretical model. We believe 
that the model presented here describes charge transfer solids in 
general, and FISDW behavior in particular, better. 


40140 Magnetism and superconductivity In high-T, super- 
conductors. Emery, V.J. (Brookhaven National Lab., Upton, NY 
(USA). Physics Dept.). pp. 315-318 of High temperature supercon- 
ductivity. Metzger, R.M. Gordon and Breach Science Publishers 
Inc. New York, NY (USA) (1989). DOE Contract AC02- 
76CHO00016. (CONF-880431—: High temperature superconductivity: 
the first two years, Tuscaloosa, AL (USA), 11-13 Apr 1988). 
Experimental data support a model in which the charge carriers 
are holes in Cut sites or in O~ sites. Te. is proportional to the in- 
verse square of the magnetic penetration depth (for muons), and 
thus to the Fermi energy for quadratic dispersion. This leads to a 
valid theoretical model in both the strong coupling and the weak 
hopping limits: a pair attraction comes from superexchange be- 
tween Cut* holes, and from a reduction in their zero-point energy. 
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Refer also to citation(s) 39436, 39533, 39955, 39958, 40080, 
40081, 40083, 40084, 40086 


40141 (GSI-90-17(prepr.)) Quantum instability in the kicked 
rotator with rank-one perturbation. Milek, B. (Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany, F.R.)); Seba, P. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Mar 1990. 10p. Order Number DE90502357. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

We show that the quasi-energy spectrum of the kicked quantum 
rotator with rank-one perturbation is singularly continous under 
certain conditions. The exotic quasi-energy eigenstates, given ana- 
lytically within this model, are calculated in a basis of 2x10® rotator 
states and their self-similarity property is demonstrated. (orig.). 


40142 (LAPP-TH-246-89) Grassmann, super-Kac-Moody 
and super-derivation algebras. Frappat, L. (Grenoble-1 Univ., 74 
- Annecy (FR). Lab. de Physique des Particules); Ragoucy, E.; 
Sorba, P.; Coquereaux, R. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. May 
1989. 40p. (CPT-89/PE-2269). Order Number DE90506179. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

We study the cyclic cocycles of degree one on the Grassmann 
algebra and on the super-circle with N supersymmetries (i.e. the 
tensor product of the algebra of functions on the circle times a 
Grassmann algebra with N generators). They are related to central 
extensions of graded loop algebras (i.e. super-Kac-Moody alge- 
bras). The corresponding algebras of super-derivations have to be 
compatible with the cocycle characterizing the extension; we give a 
general method for determining these algebras and examine in 
particular the cases N = 1,2,3. We also discuss their relations with 
the Ademollo et al. algebras, and examine the possibility of defin- 
ing new kinds of super-conformal algebras, which, for N > 1, 
generalize the N = 1 Ramond-Neveu-Schwarz algebra. 


40143 (LAPP-TH-254-89) Generalized Kac-Moody algebras 
and the diffeomorphism group of a closed surface. Frappat, L. 





(Grenoble-1 Univ., 74 - Annecy (FR). Lab. de Physique des Partic- 
ules); Ragoucy, E.; Sorba, P.; Thuillier, F.; Hogasen, H. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Jun 1989. 19p. DRET Contract no 
88/1334/DRET/DS/SR. Order Number DE90506180. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

We extend the notion of loop algebra G(S") to algebras G(M), M 
being a closed surface with dim M > 1. We point out and discuss 
the correspondence between the central extensions of such 
generalized Kac-Moody algebras and the volume preserving diffeo- 
morphism algebra on M. 


40144 (LA-UR-90-2178) Confinement of nonneutral plasma 
in unconventional tries. Turner, L. Los Alamos National 
Lab., NM (USA). [1990]. 6p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-36. (CONF-900798-1: 4. 
international workshop on slow-positron beam technologies for 
solids and surfaces, London (Canada), 3-6 Jul 1990). Order Num- 
ber DE90013048. Available from NTIS, PC AO2/MF A01; OSTI; 
INIS; GPO Dep. 

Our interest in efficient storage of cold, nonneutral plasma has 
been motivated by the elegant studies on cryogenic nonneutral 
electron plasmas at UCSD and by the remarkable results obtained 
from the laser-cooled ion plasmas at the NIST, Boulder, Colorado. 
Also motivating our study is the perceived need to develop the 
most expedient means of storing antimatter, whether it be antipro- 
tons for gravitational studies or positrons for a variety of physics 
experiments and diagnostic purposes. One of the most explored 
technologies of confining nonneutral plasmas is the Penning trap. 
The maximum number density of cold nonneutral plasma that can 
be stored in such a trap is B*/2yomc?, in which B*/2yo is the (ho- 
mogeneous) magnetic energy density and mc? is the rest energy 
of the stored charges. In this paper, we shall present a synopsis of 
the results of our theoretical exploration of the effect on this hydro- 
static limit, the so-called “Brillouin” limit, of altering the geometry of 
the confining vacuum magnetic field while maintaining the field’s 
azimuthal symmetry. In particular, we shall analyze equilibrium 
confinement by, first, a poloidal magnetic field, Bg(r,z)? + Bz(r,z)2, 
and second, a toroidal magnetic field, along with the concomitant 
electrostatic fields. 


40145 (SAND-90-0483) A users’ manual for MCPRAM 
[Monte Carlo PReprocessor for AMEER] and for the fuze 
options In AMEER [Aero Mechanical Equation Evaluation Rou- 
tines]. LaFarge, R.A. Sandia National Labs., Albuquerque, NM 
(USA). May 1990. 45p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE90013598. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Dep. 

MCPRAM (Monte Carlo PReprocessor for AMEER), a computer 
program that uses Monte Carlo techniques to create an input file 
for the AMEER trajectory code, has been developed for the Sandia 
National Laboratories VAX and Cray computers. Users can select 
the number of trajectories to compute, which AMEER variables to 
investigate, and the type of probability distribution for each variable. 
Any legal AMEER input variable can be investigated anywhere in 
the input run stream with either a normal, uniform, or Rayleigh dis- 
tribution. Users also have the option to use covariance matrices for 
the investigation of certain correlated variables such as booster 
pre-reentry errors and wind, axial force, and atmospheric models. 
In conjunction with MCPRAM, AMEER was modified to include the 
variables introduced by the covariance matrices and to include pro- 
visions for six types of fuze models. The new fuze models and the 
new AMEER variables are described in this report. 


40146 (SAND-90-0588) BUCKL: X-ray energy deposition 
code. Thompson, S.L.; Cole, R.K. Jr. Sandia National Labs., Albu- 
querque, NM (USA). Apr 1990. 20p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC04-76DP00789. Order Number 
DE90013597. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

BUCKL is an inexpensive x-ray deposition computer code which 
considers one-dimensional transport and accounts for two- 
dimensional effects in a buckling approximation. This manual 
contains input instructions and sample input. 
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40147 (AD-A—219758/0/XAB) Nuclear fusion in a solid via a 
Bose Bloch condensate. Final report, Apri-November 1989. 
Chubb, S.R.; Chubb, T.A. Naval Research Lab., Washington, DC 
(USA). 5 Mar 1990. 14p. Available from NTIS, PC A03/MF A01. 

A theory of solid state fusion is presented based on the forma- 
tion of a D(+) bosonic Bloch condensate within a metal deuteride. 
The first step towards fusion is a coalescence reaction which con- 
verts a 4-fold occupation state of zero point motion size into a 
state of nuclear dimensions. Reaction rates for the coalescence re- 
action are calculated using the Fermi Golden Rule. 


40148 (CONF-8909333-) Sixth coordination meeting of the 
Division of Nuclear Physics Program to meet high-priority nu- 
clear data needs of the Office of Fusion Energy. Department of 
Energy, Washington, DC (USA). Office of Fusion Energy. Jun 
1990. 83p. Sponsored by U.S. DOE Energy Research. From 6. co- 
ordination meeting of nuclear physicists program 2: meet high 
priority nuclear data; Athens, OH (USA); 19-21 Sep 1989. Order 
Number DE90013502. Available from NTIS, PC AOS/MF A01; 
OSTI; INIS; GPO Dep. 

The Sixth Coordination Meeting of the Program to Meet Nuclear 
Data Needs for Fusion Energy was held in Athens, September 19- 
21, 1989. The principal change from the previous meeting at 
Argonne was the larger international participation. One scientist 
from Japan represented the only non-US participation at Argonne. 
The present meeting included about 20% non-US participants. This 
change is a welcome one since the data needs are international 
and the limited availability of manpower and facilities will likely 
make international cooperation increasingly important in the future. 
The organization of the meeting involved collecting and distributing 
to all participants progress reports from the Department of Energy 
laboratories in advance of the meeting. Twenty-five oral presenta- 
tions were made at the meeting, including many from non-DOE 
labs. The meeting then divided into experimental and theoretical 
task force groups, which carried out assigned agenda items. The 
reports of these groups, abstracts of the talks presented at the 
meeting, and the progress reports are included in this report. The 
topics discussed will be very familiar to participants in past meet- 
ings, but continued progress in most areas was reported. One 
discussion topic which reflects continuing and perhaps worsening 
problems was the aging of facilities and personnel, coupled with a 
lack of programs to renew. 


40149 The fusion applications study: FAME [Fusion Appli- 
cations and Market Evaluation]. Schultz, K.R. Transactions of the 
American Nuclear Society (USA), 52: 266 (1986). (CONF- 
860610-Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

In recent years, the fusion program has made a great deal of 
progress on the understanding of plasma physics. The primary 
mission of the fusion program in the past has been the generation 
of central station electricity. The demand for electricity, however, 
has slackened in recent years, fossil fuel prices are low, and the 
need to develop an assured, economical, long-term energy supply 
for the United States is no longer perceived as an immediate need. 
Fusion has the potential for a wide variety of nonelectric applica- 
tion including the breeding of fissile fuels and tritium, production of 
hydrogen and other chemical products, transmutation or burning of 
various nuclear and chemical products, transmutation or burning of 
various nuclear and chemical wastes, generation of process heat, 
production of many useful radioisotopes, radiation processing of 
materials, medical diagnosis and treatment, and space power and 
propulsion. To understand the many possible applications of fusion, 
GA Technologies has begun a fusion applications study for the 
U.S. Department of Energy's Office of Fusion Energy (DOE OFE) 
called FAME for Fusion Applications and Market Evaluation. The 
objective of this project is to investigate, evaluate, and summarize 
the potential applications of fusion energy, and to identify promis- 
ing directions for future work on fusion applications. This study 
includes a broad survey of the possible uses of fusion and the 
products that could be obtained from a fusion reactor. The poten- 
tial markets for these products are being assessed. 1 ref. 
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40150 (DOE/ER/53187-T7) Electron cyclotron heating and 
current drive in toroidal geometry: Technical progress report. 
Kritz, A.H. Hunter Coll., New York, NY (USA). Dept. of Physics. Jul 
1990. 11p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-84ER53187. Order Number DE90013961. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Work of the Principal Investigator has continued on the develop- 
ment, use and dissemination of numerical tools required in both 
the planning of electron cyclotron heating experiments and in an- 
swering physics questions associated with those experiments. The 
TORCH code which evolved from the earlier TORAY code has been 
linked with the BALDUR 11/2 D transport and equilibrium code. 
This allows us to carry out combined electron cyclotron ray tracing 
and transport studies for the Compact ignition Tokamak. Moreover, 
our concern has not only been with propagation of electron cy- 
clotron radiation into the plasma and the deposition of this radiation 
there, but also with the excitation and presence of synchrotron ra- 
diation and the propagation of that radiation out of the plasma. The 
ray tracing codes that have been developed for studying ECH 
heating and current drive, have been generalized and used in our 
studies to trace the path of synchrotron radiation. This allows us to 
examine in detail the background as well as the enhanced radia- 
tion signals that are detected at the edge of the plasma. 


40151 (GA-A-18969) Studies of plasma self-organization in 
toroidal pinches. Tamano, T.; Bard, W.D.; LaHaye, R.J.; Schaffer, 
M.J.; Taylor, P.L. General Atomics, San Diego, CA (USA). [1987]. 
14p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG03-86ER53228. (CONF-870908-15: Course and workshop on 
physics of mirrors, reversed field pinches and compact tori, 
Varenna (Italy), 1-11 Sep 1987). Order Number DE90013468. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Plasma self-organizations of toroidal pinch plasmas were ob- 
served in the OHTE device. The reversed field pinch discharges 
were sustained for about 15 ms longer than the shell time constant 
of 1.5 ms although linear MHD theories predict that MHD instabili- 
ties grow on the resistive shell time scale. Detailed studies of MHD 
activities led to the discovery of a toroidally localized kink mode. 
The slinky mode is the result of the phase locking of several inter- 
nal kink modes due to non-linear coupling, and plays an important 
role in achieving the Taylor relaxed state. This is described in the 
first part of this lecture. Such phase lockings were observed not 
only for poloidal mode number m = —1 modes, but also for m = 0 
and m = 1 modes. This provides some insight into how a tangled 
discharge can be formed. Tangled discharge models have been 
discussed by Rusbridge and others. However, the models do not 
provide a clean picture. The introduction of localized plasma defor- 
mation due to phase locking gives a simplified view of a tangled 
discharge. This is discussed in the second part of this lecture. The 
third part of this lecture describes another interesting plasma self- 
organization observed in the ultra low q regime. The plasma tend 
to maintain a constant current and shows a “staircase”-like current 
behavior. 9 refs., 10 figs. 


40152 (GA-A-20085) The effects of carbonization on the 
confinement properties of the Dill-D H-mode. Schissel, D.P. 
(General Atomics, San Diego, CA (USA)); DeBoo, J.C.; Ferron, 
J.R.; Jackson, G.L.; Burrell, K.H.; Groebner, R.J.; Kellman, A.G.; 
Lippmann, S.; Petrie, T.W.; Strait, E.J. General Atomics, San 
Diego, CA (USA). Jun 1990. 4p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-89ER51114. (CONF-900602-14: 
17. European conference on controlled fusion and plasma heating, 
Amsterdam (Netherlands), 25-29 Jun 1990). Order Number 
DE90013297. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Understanding and increasing the energy confinement time (7¢ = 
W;/P7) remains a primary goal a fusion research. A primary tech- 
nique utilized to increase +_ within a given machine is to operate 
at a higher plasma current. Although Z,,; in DIll-D is generally <2, 
high radiated power (P,.4/P; > 0.6) and metal accumulation have 
been observed during high current (Ip > 2 MA) beam heated D® 
D+ H-mode discharges. Reduction of metallic impurity influx has 
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been obtained on numerous tokamaks with the introduction of a 
thin carbon film. This paper reports the successful carbonization of 
the Dill-D vacuum vessel which allowed for routine high current 
operation, and it examines the confinement properties of car- 
bonized discharges. 


40153 (IPP-2/306) Far forward scattering of CO. laser 
radiation by plasma density fluctuations in the W VIIA stel- 
larator. Mahn, C. Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany, F.R.). Feb 1990. 42p. Order Number DE90506325. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Far Forward Scattering of COz2 laser radiation from density fluc- 
tuations in the poloidal plane (perpendicular to the main magnetic 
field) of the WV Il - A stellarator plasma results in asymmetric dis- 
tributions of the beat signals in the detector plane of a Fourier lens. 
It has been attempted to explain the asymmetric profiles with a 
model which describes scattering from low-M-number quasi- 
coherent modes, i.e. poloidally propagating periodic density 
structures of finite radial extent, centered in an annulus possibly 
near the plasma edge. This is equivalent to the picture of the prob- 
ing beam being scattered from two waves with identical frequency 
Q and center-wavelength A; propagating at two different positions 
across the beam in nearly opposite directions; the waves have fi- 
nite lateral extent transverse to their propagation and the wave 
fronts are not parallel to one another, but rather they are inclined 
with respect to another. This again means that for one selected 
fluctuation frequency Q and one particular mode number M there is 
a spread in wave numbers K around K,.. When the beam passes 
at a finite distance d from the magnetic axis, superimpositioning of 
the scattered fields results in asymmetric profiles despite a Klein- 
Cook parameter +< <1. (orig/AH). 


40154 (PPPL-2704) A “new” approach to the quantitative 
statistical dynamics of plasma turbulence: The optimum the- 
ory of rigorous bounds on steady-state transport. Krommes, 
J.A. (Princeton Univ., NJ (USA). Plasma Physics Lab.); Kim, 
Chang-Bae. Princeton Univ., NJ (USA). Plasma Physics Lab. Jun 
1990. 15p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03073. Order Number DE90013499. Available 
from NTIS, PC A03/MF A01; OSTI; INIS. 

The fundamental problem in the theory of turbulent transport is 
to find the flux I of a quantity such as heat. Methods based on 
statistical closures are mired in conceptual controversies and prac- 
tical difficulties. However, it is possible to bound T by employing 
constraints derived rigorously from the equations of motion. Brief 
reviews of the general theory and its application to passive advec- 
tion are given. Then, a detailed application is made to anomalous 
resistivity generated by self-consistent turbulence in a reversed- 
field pinch. A nonlinear variational principle for an upper bound on 
the turbulence electromotive force for fixed current is formulated 
from the magnetohydrodynamic equations in cylindrical geometry. 
Numerical solution of a case constrained solely by energy balance 
leads to a reasonable bound and nonlinear eigenfunctions that 
share intriguing features with experimental data: the dominant 
mode numbers appear to be correct, and field reversal is predicted 
at reasonable values of the pinch parameter. Although open ques- 
tions remain upon considering all bounding calculations to date one 
can conclude, remarkably, that global energy balance constrains 
transport sufficiently so that bounds derived therefrom are not un- 
reasonable and that bounding calculations are feasible even for 
involved practical problems. The potential of the method has hardly 
been tapped; it provides a fertile area for future research. 29 refs. 


40155 (PPPL-2711) Diagnostic method for measuring 
plasma-induced voltages on the PBX-M [Princeton Beta 
Experiment-Modified] stabilizing shell. Kugel, H.W.; Okabayashi, 
M.; Schweitzer, S. Princeton Univ., NJ (USA). Plasma Physics Lab. 
Jul 1990. 13p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03073. Order Number DE90013563. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Princeton Beta Experiment-Modified (PBX-M) has a close- 
fitting conducting, passive plate, stabilizing shell which nearly 
surrounds highly indented, bean-shaped plasmas. The proximity of 
this electrically isolated shell to a large fraction of the plasma sur- 
face allows measurements similar to previous work on other 
tokamaks using floating probes and limiters. Measurements were 





performed to characterize the plasma-induced voltages on the 
PBX-M passive plate stabilizing shell during high-8 plasmas. Volt- 
age differences were measured between the respective passive 
plate toroidal and poloidal gaps, the respective passive plates and 
the vessel, and an outer poloidal graphite limiter and its passive 
plate. The calibration and qualification testing procedures are dis- 
cussed. The initial measurements found that the largest voltages 
were observed at plasma start-up and at the plasma current dis- 
ruption and exhibited characteristics depending on operating 
conditions. The highest voltages observed have been at disruption 
and were less than 2 kV. 9 refs., 5 figs. 


40156 (SAND-90-1249) Gridiess electrostatic field solver 
for particle simulation codes in cylindrical geometry. Shokair, 
|.R.; Wagner, J.S. Sandia National Labs., Albuquerque, NM (USA). 
Jun 1990. 30p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC04-76DP00789. Order Number DE90013602. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A new gridless electrostatic fieid solver which utilities Fourier de- 
composition in the azimuthal coordinate has been developed and 
tested. The scaling with the number of simulation particles is N log 
N. This algorithm has been implemented in the BUCKSHOT code, 
which originally used a direct summation algorithm with N@ scaling. 
The Fourier decomposition in the new algorithm is done about the 
center of mass of each species, thus nonlinear ion hose physics is 
included in the m = O mode. Higher order modes describe non- 
axisymmetric profile changes. The breakeven point between the 
new solver and the direct summation algorithm is about N = 64 
particles per species when up to m = 2 Fourier modes are kept. 
For a typical ion hose simulation with 256 particles per species the 
new solver is faster by a factor of about 2.7. 8 refs., 11 figs. 


40157 (UCRL-102938) Thomson scattering diagnostic for 
the Microwave Tokamak Experiment. Foote, J.H.; Barter, J.D.; 
Sewall, N.R.; Jolly, J.J.; Schlander, L.F. Lawrence Livermore Na- 
tional Lab., CA (USA). 4 May 1990. 12p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-48. (CONF-900557— 
13: 8. topical conference on high-temperature plasma diagnostics, 
Hyannis, MA (USA), 6-10 May 1990). Order Number DE90013487. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Thomson-scattering diagnostic system (TSS) on the Mi- 
crowave Tokamak Experiment (MTX) at LLNL routinely monitors 
electron temperature (T.) and density. Typical measured values at 
the plasma center under clean conditions are 900 + 70 eV and 1 
to 2 x 10'* (430%) cm-%. The TSS apparatus is compact, with all 
elements mounted on one sturdy, two-level optics table. Because 
of this, we maintain with minimum effort the alignment of both the 
ruby-laser input optics and the scattered-light collecting optics. Un- 
desired background signals, e.g., plasma light as well as ruby-laser 
light scattered off obstacles and walls, are generally small com- 
pared with the Thomson-scattered signals we normally detect. In 
the MTX Te region, the TSS data are definitely fitted better when 
relativistic effects are included in the equations. Besides determin- 
ing the temperature of the Maxwellian electron distribution, the 
system is designed to detect electron heating from GW-level free- 
electron laser (FEL) pulses by measuring large wavelength shifts of 
the scattered laser photons. TSS data suggest that we may indeed 
by able to detect these electrons, which can have energies up to 
10 keV, according to computer simulation. 7 refs., 4 figs. 


40158 Transport theory invariant imbedding and integral 
equations: Proceedings in honor of G.M. Wing's 65th birthday. 
Volume 115. Nelson, P. (Texas A and M Univ., College Station, TX 
(USA)); Faber, V.; Manteuffel, T.A.; Seth, D.L.; White, A.B. 444p. 
Marcel Dekker Inc., New York, NY (USA) (1989). (CONF-880123-—: 
Conference on transport theory, invariant imbedding and integral 
equations, Santa Fe, NM (USA), 20-22 Jan 1988). 

This book contains the proceedings of a conference on transport 
theory, invariant imbedding and integral equations. The papers in- 
clude Systems of conservation equations in nonlinear particle 
transport theory and Duality of backward and forward transport for- 
mulations in radiation damage. 


40159 The nonlinear Boltzmann equation: Representation 
theory, super- and subsolutions. Takac, P. (Dept. of Mathemat- 
ics, Vanderbilt Univ., Nashville, TN (US)). pp. 147-164 of Transport 
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theory invariant imbedding and integral equations: Proceedings in 
honor of G.M. Wing's 65th birthday. Nelson, P.; Faber, V.; Man- 
teuffel, T.A.; Seth, D.L.; White, A.B. Marcel Dekker Inc., New York, 
NY (USA) (1989). (CONF-880123-: Conference on transport the- 
ory, invariant imbedding and integral equations, Santa Fe, NM 
(USA), 20-22 Jan 1988). 

In this article the authors investigate the global existence and 
convergence properties of standard super- and subsolutions of the 
spatially inhomogeneous, nonlinear Boltzmann equation in the ab- 
sence of exterior forces. 


40160 Electrophoretically applied dielectrics for amorphous 
metal foils used in pulsed power saturable reactors. Sharp, 
D.J. (Sandia National Labs., Albuquerque, NM (USA)); Harjes, 
H.C.; Mann, G.A. pp. 229-235 of Interfaces between polymers, 
metals, and ceramics: Volume 153. DeKoven; B.M.; Gellman, A.J.; 
Rosenberg, R. Materials Research Society, Pittsburgh, PA (USA) 
(1989). (CONF-890426—: Spring meeting of the Materials Research 
Society, San Diego, CA (USA), 24-28 Apr 1989). 

Amorphous metal foil-wound inductors have been tested as 
ferromagnetic saturable inductive elements for pulse-power (multi- 
terawatt) switching nodules. Saturation switching may provide large 
100 ns current bursts necessary to accelerate ion beams for the 
fusion fuel pellet implosion required, for example, in PBFA (particle 
beam fusion accelerator) operation. In simulated capacitor testing 
premature dielectric breakdown of thin polyethylene terephthalate 
film insulation in the inductor windings occurs at considerably be- 
low 2500 V. This appears to be due to inadvertent dielectric 
damage from micro-spikes on the amorphous foil surface. Electron 
micrographs and dielectric breakdown data illustrate that 
electrophoretically-applied dielectric coatings, deposited from 
organic aqueous colloid dispersions, can be used to provide insu- 
lating coatings on the foil which provide a 240% improvement 
(6000 V) in the breakdown strength of wound amorphous foil in- 
ductors. The theory and operation of a dedicated electrophoretic 
continuous coating system is described. 


40161 = Inversion of a first-kind integral equation as a plasma 
diagnostic. McGrath, J.P. (KMS Fusion, Inc., Ann Arbor, MI (US)); 
Wineberg, S.; Charatis, G.; Schroeder, RJ. pp. 325-342 of 
Transport theory invariant imbedding and integral equations: Pro- 
ceedings in honor of G.M. Wing’s 65th birthday. Nelson, P.; Faber, 
V.; Manteuffel, T.A.; Seth, D.L.; White, A.B. Marcel Dekker Inc., 
New York, NY (USA) (1989). (CONF-880123—: Conference on 
transport theory, invariant imbedding and integral equations, Santa 
Fe, NM (USA), 20-22 Jan 1988). 

From an x-ray image recorded on film, the authors calculate the 
radiation profile of a plasma. A description of the diagnostic system 
for collecting the data is given. In the experiment, the radiation 
from a three dimensional plasma is projected onto the two dimen- 
sional surface of the film. Inverting this projection for the radiation 
density is a classic poorly posed problem. 


40162 Optical diagnosis of electric fields in a beam-driven 
turbulent plasma. Dovrat, A. (California Univ., Irvine, CA (USA). 
Dept. of Physics); Zhai, X.; Benford, G. pp. 306-312 of Microwave 
and particle beam sources and directed energy concepts: Volume 
1061. Brandt, H.E. Society of Photo-Optical Instrumentation 
Engineers, Bellingham, WA (USA) (1989). (CONF-8901158—: Mi- 
crowave and particle beam sources and directed energy concepts, 
Los Angeles, CA (USA), 16-18 Jan 1989). 

Optical diagnostics using laser fluorescence techniques measure 
the RMS electric field in a superstrongly turbulent, relativistic 
beam-plasma system. This yields detailed mapping of (E*) as a 
function of axial position, z, radial location, r and time, t. This 
(E*(r,z,t)) allows studies of growth and evolution of turbulent fields, 
their diffusion and decay. Fluctuating electric fields occur when a 
700 keV, 4 kA, 2 yp electron plasma. Stark effect shifts appear in 
suitable forbidden and allowed transitions, originating from the 
same upper energy level for the measurement: Hel 6632 A and 
Hel 50157 A. The spectral bandwidth includes the forbidden line 
and its satellites. Using the ratio of the intensity of the forbidden 
plus satellite lines, to the allowed line intensity, yields the R.M.S. 
field as the combined field of oscillation near the plasma fre- 
quency. Fields up to 28 kV/cm result. An analytical model of 
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production of strong electric fields by beam-plasma instability, in- 
cluding modulational transfer in k-space, plasma heating, radiation 
and wave convection explains these results. Comparison between 
the experiment and the numerically integrated model is good. 


40163 Observation of a hot electron mode in the MMM-PX 
[Missouri Magnetic Mirror Prototype Experiment] spindle cusp. 
Prelas, M.A. (Univ. of Missouri, Columbia (USA)); Kunze, J.F.; 
Miller, W.H.; Brinegar, D.S.; Dolan, T.J. Transactions of the 
American Nuclear Society (USA), 52: 231-232 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

The Missouri Magnetic Mirror Prototype Experiment (MMM-PX) 
was assembled in late 1984. This device is able to operate as ei- 
ther a simple mirror or as a spindle cusp (opposed magnetic fields). 
Electron cyclotron heating is supplied by a 0.5-kW microwave 
source. Plasma densities of 10'® cm® have been achieved, with hot 
electron temperatures of ~15 keV, and measurements of the x-ray 
spectra from hot electron populations have been made both in the 
mirror and cusp modes. The MMM-PX was constructed to deter- 
mine whether or not a hot electron mode could be established in a 
spindle cusp configuration. The results of these experiments will 
affect the design of the larger (plasma volume of ~30-£) supercon- 
ducting spindle cusp, with 4-T fields (the MMM).. The goal of the 
MMM project is to examine whether or not thé hot electron popula- 
tion can sustain a high enough plasma pressure to make the cusp 
concept attractive as an anchor for a tandem mirror. 1 ref., 2 figs. 


40164 Anomalous thermal electron heating and heat trans- 
port inhibition due to parametric instabilities. Mizuno, K. 
(Department of Applied Science, University of California, Davis, 
Davis, California 95616 (USA)); De Groot, J.S. Physics of Fluids B 
(USA), 2(6): 1150-1153 (Jun 1990). 

Measurements are presented of strong thermal electron heating 
and the heat transport inhibition. An electron plasma wave heats 
hot electrons near the critical density. A return current is induced to 
keep charge neutrality. Thermal electrons are heated strongly by 
the resistivity of parametrically excited isotropic ion wave turbu- 
lence (anomalous joule heating). The heat transport of thermal 
electrons is also inhibited by the resistivity. The experimental re- 
sults agree reasonably well with theory. 


40165 Extending the collisional fluid equations into the 
long mean-free-path regime in toroidal plasmas. |. Plasma vis- 
cosity. Shaing, K.C. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831 (USA)); Spong, D.A. Physics of Fluids B (USA), 
2(6): 1190-1194 (Jun 1990). DOE Contract AC05-840R21400. 

An expression for the pressure anisotropy and thus for the vis- 
cous stress in the plateau regime is derived for arbitrary toroidal 
magnetic configurations without assuming incompressibility or the 
existence of flux surfaces, without neglecting the flow components 
perpendicular to the magnetic surface, and without restricting the 
flow velocity to be a constant on the flux surface. It can be 
employed to study low-frequency instabilities in the long mean-free- 
path regime. A smoothly connected formula for the pressure 
anisotropy, valid in both the collisional fluid regime and the plateau 
regime, is given to facilitate the numerical computation. An alterna- 


tive interpretation of the neoclassical transport theory is also 


obtained. It is found that if the effects of the temperature gradient 
are neglected, neoclassical transport fluxes can be interpreted as 
driven by the velocity stress. 


40166 Three-dimensional transmission of the fast wave in 
ion cyclotron resonance plasma heating. Friedland, L. (Center 
for Plasma Physics, Raach Institute of Physics, Hebrew University 
of Jerusalem, Jerusalem, Israel (IL)). Physics of Fluids B (USA), 
2(6): 1204-1209 (Jun 1990). DOE Contract ACO03-76SF00098. 

The transmission of the fast Alfven wave in second harmonic ion 
cyclotron resonance heating of a deuterium—hydrogen (minority) 
plasma is analyzed in a general three-dimensional magnetogeome- 
try. The approach is based on the congruent reduction of the 
Hermitian, anisotropic pressure fluid plasma model. The 
unreduced, 17th-order, slow-amplitude transport equation, charac- 
terizing the problem of interest, is systematically reduced to the 
fourth-order irreducible transport system describing the coupling of 
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the fast wave to the resonant components of the anisotropic pres- 
sure plasma model. This system yields a compact expression for 
the fast wave transmission coefficient in a general geometry and 
arbitrary direction of propagation of the incident wave. 


40167  Whistler-wave electron cyclotron heating in uniform 
and nonuniform magnetic fields. Guest, G.E. (Applied Mi- 
crowave Plasma Concepts, Inc., Carlsbad, California 92009 
(USA)); Fetzer, M.E.; Dandi, R.A. Physics of Fluids B (USA), 2(6): 
1210-1220 (Jun 1990). DOE Contract FG03-87ER53256. 

Recent laboratory experiments on single-pass electron cyclotron 
heating employing whistler waves [Phys. Fluids B 1, 2010 (1989)] 
have shown direct evidence of nonlinear collective processes that 
can have a major effect on the properties of the resulting plasma. A 
theoretical interpretation of these experimental results is proposed 
herein, based on linear and nonlinear aspects of electron cyclotron 
heating. The observed increments in electron kinetic energy are 
shown to be consistent with a conventional linearized analysis of 
the gyroresonant interaction. The observed bursts of radiation in 
sidebands near the heating frequency are consistent with the non- 
linear gyrophase bunching of resonant electrons in the whistler 
wave resulting in coherent excitation of unstable sidebands. 


40168 Three-halves harmonic emission from two-color 
experiments. Young, P.E. (University of California, Lawrence Liv- 
ermore National Laboratory, P.O. Box 808, Livermore, CA (USA)); 
Baldis, H.A.; Remington, B.A.; Estabrook, K.G. Physics of Fluids B 
(USA), 2(6): 1228-1232 (Jun 1990). DOE Contract W-7405-ENG- 
48. 

Three-halves harmonic emission from a plasma in which the 
peak plasma density is ne >n>n-/4 has been temporally and spec- 
trally resolved. This is achieved by using 0.53 zm wavelength laser 
light to irradiate a plasma preformed by 0.35 um wavelength laser 
light. It is observed that both the backscattered red-shifted and 
blue-shifted peaks of the 3w/2 emission from the 0.53 um laser 
disappear at approximately the same time. This result constrains 
the possible production mechanism for backscattered blue-shifted 
photons to scattering of the blue-shifted photons or plasmons close 
to n¢/4. 


40169 Control of plasma shape and performance of the 
PBX-M tokamak experiment in high-6; /high-6, regimes. Bell, 
R.E.; Asakura, N.; Bernabei, S.; Chance, M.S.; Duperrex, P.; 
Fonck, R.J.; Gammel, G.M.; Greene, G.; Hatcher, R.E.; Holland, A. 
Physics of Fluids B (USA), 2(6): 1271-1279 (Jun 1990). DOE 
Contract AC02-76CH03073. 

The highly indented plasmas of the PBX-M tokamak experiment 
[Plasma Physics and Controlled Nuclear Fusion Research (IAEA, 
Vienna, 1989), Vol. 1, p. 97] have reached plasma regimes of both 
high volume-averaged beta (6;), and high-beta poloidal (Gp), and 
show evidence of the suppression of external surface modes by 
the passive stabilizing system. Values of 6; up to 4.0 /aB (% MA/ 
m T) with 7;(0)~4 keV have been obtained. A magnetohydrody- 
namic analysis of plasmas with §,)=2.0 indicates that these 
plasmas are near the threshold of the second stability regime. A 
value of 6; of 6.8% has been reached with 7;(0)>5 keV and an in- 
dentation of 28%. Control of plasma shape is accomplished with a 
feedback system that uses a moment expansion about a single 
equilibrium and is augmented by time-dependent waveforms to re- 
define plasma shape. Diagnostics to measure the safety factor q 
have been developed and used to make accurate measurements 
of q(A and to verify changes made in q(0). 


40170 High-beta discharges in the DIll-D tokamak. Ferron, 
J.R.; Chu, M.S.; Helton, F.J.; Howl, W.; Kellman, A.G.; Lao, L.L.; 
Lazarus, E.A.; Lee, J.K.; Osborne, T.H.; Strait, E.J. Physics of 
Fluids B (USA), 2(6): 1280-1286 (Jun 1990). DOE Contract AC03- 
89ER51114. 

Low-q (q95<3) double-null divertor discharges with values of the 
volume-average toroidal beta as high as 9.3% have been operated 
in the DIll-D tokamak [Fusion Technol. 8, 441 (1985)]. In dis- 
charges with qo5~5, values of 67/(/aB) as high as 5 have been 
obtained. These discharges are shown to be at or below the stabil- 
ity limit to the value of beta for infinite-n, ideal ballooning modes. 

discharges are significantly below the beta limit for ideal,low 
tcroidal mode number kink modes. The kink mode beta limit is 
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shown to be strongly dependent on the radial profiles of plasma 
pressure and current. The theoretical beta limit in Dill-D is shown 
to be in the range 67/(//aB)=4 -5 depending on the value of /aB, 
and this is consistent with the experiment. High-beta discharges 
have been operated with ion temperature up to 17 keV. Steady- 
state, high-beta, low-q operation is demonstrated by a discharge 
with /aB=2.6, qg5=2.7, in which 67 >7% is maintained for 1.5 sec. 


40171 High-beta operation and magnetohydrodynamic ac 
tivity on the TFTR tokamak. McGuire, K.; Arunasalam, V.; 
Barnes, C.W.; Bell, M.G.; Bitter, M.; Boivin, R.; Bretz, N.L.; Budny, 
R.; Bush, C.E.; Cavallo, A. Physics of Fluids B (USA), 2(6): 1287- 
1290 (Jun 1990). DOE Contract AC02-76CH03073. 

Magnetohydrodynamic (MHD) activity within three zones (core, 
half-radius, and edge) of TFTR [Plasma Physics and Controlled 
Nuclear Fusion Research 1986 (IAEA, Vienna, 1987), Vol. 1, p. 51] 
tokamak plasmas are discussed. Near the core of the plasma col- 
umn, sawteeth are often observed. Two types of sawteeth are 
studied in detail; one with complete, and the other with incomplete, 
magnetic reconnection. Their characteristics are determined by the 
shape of the q profile. Near the half-radius the m/n=3/2 and 2/1 
resistive ballooning modes are found to correlate with a beta col- 
lapse. The pressure and the pressure gradient at the mode rational 
surface are found to play an important role in stability. MHD activity 
is also studied at the plasma edge during limiter H modes. The 
edge localized modes (ELM’s) are found to have a precursor mode 
with a frequency between 50-200 kHz and a mode number m/n=1/ 
0. The mode does not show a ballooning structure. While these in- 
stabilities have been studied on many other machines, on TFTR 
the studies have been extended to high pressure (plasma pressure 
greater than 4x10°5 Pa) and low collisionality [Vv .(a/2)<0.002, 
V° .(a/2)<0.01]. 


40172 Spheromak injection into a tokamak. Brown, M.R. 
(California Institute of Technology, Pasadena, California 91125 
(USA)); Bellan, P.M. Physics of Fluids B (USA), 2(6): 1306-1310 


(Jun 1990). DOE Contract FG03-86ER53232. 

Recent results from the Caltech spheromak injection experiment 
[to appear in Phys. Rev. Lett.] are reported. First, current drive by 
spheromak injection into the ENCORE tokamak as a result of the 
process of magnetic helicity injection is observed. An initial 30% in- 
crease in plasma current is observed followed by a drop by a 
factor of 3 because of sudden plasma cooling. Second, spheromak 
injection results in an increase of tokamak central density by a fac- 
tor of 6. The high-current/high-density discharge is terminated by a 
sharp peaking of the density profile followed by an interchange in- 
stability. In a second experiment, the spheromak is injected into 
the magnetized toroidal vacuum vessel (with no tokamak plasma) 
fitted with magnetic probe arrays. An m=1 (nonaxisymmetric) mag- 
netic structure forms in the vessel after the spheromak undergoes 
a double tilt; once in the cylindrical entrance between gun and 
tokamak, then again in the tokamak vessel. In the absence of net 
toroidal flux, the structure develops a helical pitch (the sense of 
pitch depends on the helicity sign). Experiments with a number of 
refractory metal electrode coatings have shown that tungsten and 
chrome coatings provide some improvement in spheromak param- 
eters. Design details of a larger, higher-current spheromak gun 
with a new accelerator section are also discussed. 


40173 Progress with energy confinement time in the CTX 
spheromak. Jarboe, T.R. (University of Washington, Seattle, 
Washington 98195 (USA)); Wysocki, F.J.; Fernandez, J.C.; Henins, 
|.; Marklin, GJ. Physics of Fluids B (USA), 2(6): 1342-1346 (Jun 
1990). 

Large improvements in spheromak parameters and new under- 
standing have been obtained from the CTX experiment at Los 
Alamos [Phys. Rev. Lett. 51, 39 (1983); 61, 2457 (1988)]. In one 
experiment the global energy confinement time has been increased 
an order of magnitude over previous experiments to 0.2 msec and 
the magnetic-energy decay time increased to 2 msec. These re- 
sults were achieved in a decaying spheromak by reducing the 
helicity dissipation in the edge. In another smaller spheromak, 
record electron temperatures (~400 eV) and record magnetic field 
strengths (~30 kG) have been obtained. 


40174 Overview of results from the ATF torsatron. Colchin, 
R.J.; Murakami, M.; Anabitarte, E.; Anderson, F.S.B.; Bell, G.L.; 
Bell, J.D.; Bigelow, T.S.; Crume, E.C.; Dunlap, J.L.; Dyer, G.R. 
Physics of Fluids B (USA), 2(6): 1347-1352 (Jun 1990). DOE 
Contract AC05-840R21400. 

Experiments involving plasma improvement, confinement scaling, 
bootstrap currents, and edge fluctuations have been carried out in 
the Advanced Toroidal Facility (ATF) torsatron [Fusion Technol. 10, 
179 (1986)]. Average densities i,<9x10'® m-? have been ob- 
tained, with global energy confinement times 7*-<20 msec. 
Confinement times generally follow the stellarator/torsatron empiri- 
cal scaling law, rs, =0.17 x P—°-58 79-69 , 60.84 22 £0.75 (with +5 in 
seconds, power P in megawatts, density n. in 102° m-%, and 
plasma radius a and major radius A in meters). Gas injection dur- 
ing neutral beam injection (NBI) causes increases in n,, so that 
7T*¢ does not decrease during NBI. Edge plasma fluctuations are 
found to exhibit a mode change near the peak of the energy con- 
finement time. Plasma currents observed during electron cyclotron 
heating have been identified as bootstrap currents. 


40175 Second stability in the ATF torsatron—Experiment 
and theory. Harris, J.H.; Anabitarte, E.; Bell, GL; Bell, J.D.; 
Bigelow, T.S.; Carreras, B.A.; Charlton, L.A.; Coichin, R.J.; Crume, 
E.C.; Dominguez, N. Physics of Fluids B (USA), 2(6): 1353-1358 
(Jun 1990). DOE Contract AC05-840R21400. 

Access to the magnetohydrodynamic (MHD) second stability 
regime has been achieved in the Advanced Toroidal Facility (ATF) 
torsatron [Fusion Technol. 10, 179 (1986)]. Operation with a field 
error that reduced the plasma radius and edge rotational transform 
resulted in peaked pressure profiles and increased Shafranov shift 
that lowered the theoretical transition to ideal MHD second stability 
to Box1.3%; the experimental 6 values (6)<3%) are well above 
this transition. The measured magnetic fluctuations decrease with 
increasing 8, and the pressure profile broadens, consistent with the 
theoretical expectations for self-stabilization of resistive interchange 
modes. Initial results from experiments with the field error removed 
show that the pressure profile is now broader. These later dis- 
charges are characterized by a transition to improved (x2-3) 
confinement and a marked change in the edge density fluctuation 
spectrum, but the causal relationship of these changes is not yet 
clear. 


40176 = First results from the Madison Symmetric Torus re- 
versed field pinch. Prager, S.C.; Almagri, A.F.; Assadi, S.; 
Beckstead, J.A.; Dexter, R.N.; Den Hartog, D.J.; Chartas, G.; 
Hokin, S.A.; Lovell, T.W.; Rempel, T.D. Physics of Fluids B (USA), 
2(6): 1367-1371 (Jun 1990). 

The first period of physics operation of the Madison Symmetric 
Torus (MST) reversed field pinch [Plasma Physics and Controlled 
Nuclear Fusion Research 1988 (IAEA, Vienna, 1989), Vol 2, p. 
757] has produced information on sawtooth oscillations, edge mag- 
netic and electrostatic fluctuations, and equilibrium parameters at 
large plasma size. Sawtooth oscillations are prevalent at all values 
of pinch parameter and might constitute discrete dynamo events. 
Both electrostatic and magnetic fluctuations are of sufficient magni- 
tude to be relevant to transport in the reversed field pinch. In the 
plasmas studied to date (up to a plasma current of 0.5 MA) the 
poloidal beta value is about 10% or greater. 


40177 ~+Experimental results on hydrodynamic instabilities in 
laser-accelerated planar packages. Kilkenny, J.D. (Lawrence Liv- 
ermore National Laboratory, University of California, Livermore, 
California 94550 (USA)). Physics of Fluids B (USA), 2(6): 1400- 
1404 (Jun 1990). DOE Contract W-7405-ENG-48. 

The growth, saturation, and generation of higher harmonics by 
the Rayleigh—Taylor instability is reviewed. Further experiments 
measuring the growth of Rayleigh—Taylor instabilities in laser- 
accelerated planar packages of Nova [Rev. Sci. Instrum. 57, 2101 
(1986)] are described. The measured growth rate of the fundamen- 
tal and harmonics is in good agreement with two-dimensional 
computer modeling with the stabilizing effect of ablation included. 


40178 Physics of the L to H transition in the Dill-D tokamak. 


Burrell, K.H.; Caristrom, T.N.; Doyle, E.J.; Gohil, P.; Groebner, 
R.J.; Lehecka, T.; Luhmann, N.C. Jr.; Matsumoto, H.; Osborne, 
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T.H.; Peebles, W.A. Physics of Fluids B (USA), 2(6): 1405-1410 
(Jun 1990). DOE Contract ACO03-89ER51114. 

The L to H transition in the Dill-D tokamak [Plasma Physics and 
Controlled Nuclear Fusion Research 1986 (IAEA, Vienna, 1987), 
Vol. |, p. 159] is associated with a decrease in the edge density 
and magnetic fluctuations. In addition, in single-null divertor plas- 
mas, a reduction in the heat flux asymmetry between the inner and 
outer divertor hit spots occurs. These observations indicate that the 
L to H transition is associated with the reduction in anomalous, 
fluctuation-connected transport across the outer midplane of the 
plasma. Magnetic fluctuations are measured with a poloidally dis- 
tributed set of Mirnov loops while density fluctuations are detected 
with multiple fixed-frequency microwave reflectometers. Spectro- 
scopic observations of edge poloidal and toroidal rotation have 
allowed the inference that the radial electric field just inside the 
separatrix is negative in the L mode and becomes more negative 
at the L to H transition. These changes in fluctuations and in the 
edge electric field occur in plasmas where the H mode is created 
by neutral beam heating, electron cyclotron heating, and even by 
Ohmic heating alone. Accordingly, these changes are characteristic 
of the H mode and are not artifacts of the heating method. Several 
published theories of the L to H transition involve the effects of the 
electric field and edge plasma rotation. The observations in this pa- 
per have been critically compared with these theories. 


40179 Measurement of suprathermal electron confinement 
by cyclotron transznission. Kirkwood, R. (Plasma Fusion Center, 
Massachusetts Institute of Technology, Cambridge, MA (USA)); 
Hutchinson, |.H.; Luckhardt, S.C.; Porkolab, M.; Squire, J.P. 
Physics of Fluids B (USA), 2(6): 1421-1426 (Jun 1990). DOE 
Contract AC02-78ET51013. 

The confinement time of suprathermal electrons is determined 
experimentally from the distribution function determined via wave 
transmission measurements. Measurements of the lowest moment 
of the distribution perpendicular to the B field as a function of the 
parallel electron momentum as well as the global input power allow 
the suprathermal electron confinement time (rs. ) to be calculated 
during lower-hybrid and inductive current drive. Finite particle con- 
finement is found to be the dominant energy loss term for the 
suprathermals and improves with plasma current and density. 


40180 The rapid inward diffusion of cold ions in tokamaks 
and their effect on ion transport. Ware, A.A. (Institute for Fusion 
Studies 61500, The University of Texas at Austin, Austin, Texas 
78712 (USA)). Physics of Fluids B (USA), 2(6): 1435-1440 (Jun 
1990). DOE Contract FG05-80ET53088. 

The observed increase with density of the density asymmetry 
caused by the centrifugal force of toroidal motion in the PDX toka- 
mak [Plasma Physics and Controlled Nuclear Fusion Research 
(IAEA, Vienna, 1981), Vol. 1, p. 665], which is contrary to conven- 
tional theory, is explained by the presence of an excess of 
low-energy ions with 10%-15% concentration. The prime source 
being recycling, it is shown that low-energy ions undergo rapid in- 
ward diffusion (too rapid to thermalize with the outward diffusing 
energetic ions) because of the combined effects of large vpa, elec- 
trostatic diffusion, and negative E, and 87;/8r. The presence of the 
low-energy ions alters dramatically the predictions of neoclassical 
theory and many hydrogen and impurity ion transport phenomena 
now have simple explanations. 


40181 Three-dimensional gyrokinetic particle simulation of 
low-frequency drift instabilities. Sydora, R.D. (Department of 
Physics, University of California at Los Angeles, Los Angeles, Cali- 
fornia 90024 (USA)). Physics of Fluids B (USA), 2(6): 1455-1460 
(Jun 1990). DOE Contract FG03-86ER53225. 

The nonlinear behavior of drift-wave fluctuations driven unstable 
by trapped particles and pressure gradients is studied using three- 
dimensional gyrokinetic plasma simulation methods. In the linear 
stages of instability, the growth rates and the radial and poioidal 
ballooning mode structures agree reasonably well with theory. Sat- 
uration of the unstable modes occurs principally through quasilinear 
profile modification and mode coupling. Results of the growth and 
saturation phase of the instability are compared with a bounce- 
averaged electron drift model. The resultant anomalous particle and 
energy diffusion are estimated using the saturated mode spectrum. 
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40182 _ ~=—&Biturcation of poloidal rotation and suppression of 
turbulent fluctuations: A model for the L—-H transition in toka- 
maks. Shaing, K.C. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831 (USA)); Crume, E.C. Jr.; Houlberg, W.A. Physics 
of Fluids B (USA), 2(6): 1492-1498 (Jun 1990). DOE Contract 
AC05-840R21400. 

The poloidal momentum balance equation in tokamaks is shown 
to have bifurcated solutions; the poloidal flow velocity Up, can sud- 
denly become more positive when the ion collisionality decreases. 
The corresponding radial electric field E, becomes more negative, 
suppresses turbulent fluctuations, and improves plasma confine- 
ment. A heuristic argument is employed to illustrate the effects of 
E, on turbulent fluctuations. A more negative value of E, and/or a 
more positive value of dE, /dr can suppress the fluctuation ampli- 
tudes, if dP/dr<0 (with r the local minor raidus and P the plasma 
pressure). The theory is employed to explain the L—H transition ob- 
served in tokamaks. 


40183 MeV ion confinement in the TFTR tokamak. Zweben, 
S.J. (Princeton Plasma Physics Laboratory, Princeton, New Jersey 
08543 (USA)); Boivin, R.L.; Duvall, R.E.; Fredrickson, E.D.; Gold- 
ston, R.J.; Mynick, H.E.; Strachan, J.D.; White, R.B. Physics of 
Fluids B (USA), 2(6): 1411-1414 (Jun 1990). DOE Contract AC02- 
76CH03073. 

In this paper the confinement of the MeV ions that are created 
by D—-D reactions in the TFTR tokamak [in Plasma Physics and 
Controlled Nuclear Fusion Research 1988 (IAEA, Vienna, 1989), 
Vol. 1, p. 27] is described. The ions that escape from the plasma 
are measured by a new type of detector located just outside the 
plasma edge. Most measurements made with this detector are 
consistent with the first-orbit loss of these ions. Exceptions are 
correlated with strong magnetohydrodynamic activity, and a prelimi- 
nary explanation is presented. 


40184 Properties of dc helicity injected tokamak plasmas. 
Darrow, D.S. (Princeton University, Plasma Physics Laboratory, 
P.O. Box 451, Princeton, New Jersey 08543 (USA)); Ono, M.; For- 
est, C.B.; Greene, GJ.; Hwang, Y.S.; Park, H.K.; Taylor, R.J.; 
Pribyl, P.A.; Evans, J.D.; Lai, K.F. Physics of Fluids B (USA), 2(6): 
1415-1420 (Jun 1990). DOE Contract AC02-76CH03073. 

Several de helicity injection experiments using an electron beam 
technique have been conducted on the Current Drive Experiment 
(CDX) [Phys. Rev. Lett. 59, 2165 (1987)] and the Continuous Cur- 
rent Tokamak (CCT) [Phys. Rev. Lett. 63, 2365 (1989)]. The data 
strongly suggest that tokamak plasmas are being formed and 
maintained by this method. The largest currents driven to date are 
1 kA in CDX (gz =5) and 6 kA in CCT (gz =3.5). An initial compari- 
son of discharge properties with helicity theory indicates rough 
agreement. Current drive energy efficiencies are 9% and 23% of 
Ohmic efficiency in two cases analyzed. Strong radial electric fields 
are observed in these plasmas that cause poloidal rotation and, 
possibly, improved confinement. 


40185 Energetic particle effects on global magnetohydrody- 
namic modes. Cheng, C.Z. (Princeton Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08543 (USA)). Physics 
of Fluids B (USA), 2(6): 1427-1434 (Jun 1990). DOE Contract 
AC02-76CH03073. 

The effects of energetic particles on magnetohydrodynamic 
(MHD) type modes are studied using analytical theories and the 
nonvariational kinetic-MHD stability code (NOVA-K) [Workshop on 
Theory of Fusion Plasmas, (Societa Italiana di Fisica, Bologna, 
1987), p. 185]. In particular, the problems of (1) the stabilization of 
ideal MHD internal kink modes and the excitation of resonant “fish- 
bone” internal modes and (2) the alpha particle destabilization of 
toroidicity-induced Alfven eigenmodes (TAE) via transit resonances 
are addressed. Analytical theories are presented to help explain 
the NOVAresults. For energetic trapped particles generated by 
neutral beam injection or ion cyclotron resonant heating, a stability 
window for the n=1 internal kink mode in the hot particle beta 
space exists even in the absence of core ion finite Larmor radius 
effect. On the other hand, the trapped alpha particles are found to 
resonantly excite instability of the n=1 internal mode and can lower 
the critical beta threshold. The circulating alpha particles can 
strongly destabilize TAF modes via inverse Landau damping asso- 
ciated with the spatial gradient of the alpha-particle pressure. 





40186 The effect of plasma density on the behavior of the 
plasma boundary in helium discharges in the Tokamak Fusion 
Test Reactor. Kilpatrick, S.J. (Princeton Plasma Physics Labora- 
tory, Princeton, NJ (USA)); Pitcher, C.S.; Bell, M.G.; Manos, D.M.; 
Mansfield, D.K.; Nyberg, |.; Ramsey, A.T.; Stratton, B.C. Journal of 
Vacuum Science and Technology, A (Vacuum, Surfaces and Films) 
(USA), 8(3): 1767-1771 (May 1990). DOE Contract AC02- 
76CH03073. 

Langmuir probe measurements have been made across the 
plasma boundary in helium discharges of varying central electron 
densities in the Tokamak Fusion Test Reactor (TFTR). Radial pro- 
files of ion saturation current density /,, electron density n., and 
electron temperature T,. were achieved by small displacements of 
the plasma relative to a stationary probe. Scrape-off lengths outside 
the plasma boundary decreased somewhat with increasing plasma 
density. Inside the plasma, /s, ne, and T, rose more steeply for the 
higher densities than the scrape-off lengths would predict. The 
floating potential V; decreased sharply inside the boundary as ex- 
pected, with some density dependence. /,; and ne increased with 
plasma density, while 7, decreased a few eV. Measurements of C 
Il emission at the inner wall combined with probe data support a 
relatively constant edge 7, with increasing plasma density and a 
constant ratio between the fluxes of helium and carbon ions. 


40187 Behavior of Ar plasmas formed in a mirror field elec- 
tron cyclotron resonance microwave lion source. Gorbatkin, 
S.M. (Oak Ridge National Laboratory, Oak Ridge, TN (USA)); 
Berry, L.A.; Roberto, J.B. Journal of Vacuum Science and Technol- 
ogy, A (Vacuum, Surfaces and Films) (USA), 8(3): 2893-2899 
(May 1990). DOE Contract AC05-840R21400. 

Langmuir probe measurements, photography, and monitoring of 
downstream microwave propagation were used to characterize 
argon plasmas obtained with a mirror field electron cyclotron reso- 
nance source. For certain system operating parameters, abrupt 
changes in plasma characteristics were observed. These were con- 
sistent with a transition in the mirror region plasma density from 
overdense (plasma density>cutoff density) to underdense. At 
higher powers and pressures, the visible light emission from the 
central region of the plasma diminished. lonization of a large frac- 
tion of injected atoms before they reach the center is a likely 
contributor to this phenomenon. The high ionization efficiency also 
contributes to substantial differences between mirror and down- 
stream pressure measurements. As a result, downstream pressure 
is the preferred reference for system pressure control. Finally, par- 
ticular operating conditions were found to result in source chamber 
sputtering due to plasma potentials in the mirror region in excess 
of 30 V. 


40188 A distributed parameter wire model for transient 
electrical discharges. Maier, W.B. Il (Los Alamos National Labo- 
ratory, Los Alamos, New Mexico (USA)); Kadish, A.; Sutherland, 
C.D.; Robiscoe, R.T. Journal of Applied Physics (USA), 67(12): 
7228-7239 (15 Jun 1990). 

A model for freely propagating transient electrical discharges, 
such as lightning and punch-through arcs, is developed in this pa- 
per. We describe the electromagnetic fields by Maxwell's equations 
and we represent the interaction of electric fields with the medium 
to produce current by dJ/St=w*(E-E*J\/4x, where w and E are 
parameters characteristic of the medium, J=current density, and 
J=J/\J|. We illustrate the properties of this model for small- 
diameter, guided, cylindrically symmetric discharges. Analytic, 
numerical, and approximate solutions are given for special cases. 
The model describes, in a new and comprehensive fashion, certain 
macroscopic discharge properties, such as threshold behavior, 
quenching and reignition, path tortuosity, discharge termination with 
nonzero charge density remaining along the discharge path, and 
other experimentally observed discharge phenomena. Fields, cur- 
rent densities, and charge densities are quantitatively determined 
from given boundary and initial conditions. We suggest that many 
macroscopic discharge properties are properly explained by the 
model as electromagnetic phenomena, and we discuss extensions 
of the model to include chemistry, principally ionization and recom- 
bination. 
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Refer also to citation(s) 39190, 39441, 39478, 39483, 39487, 
39488, 39500, 39561, 39594, 39595, 39783, 40099, 40152, 40155, 
40160, 40163, 40264 


40189 (CONF-900505-7) The TEXTOR helium self-pumping 
experiment: Design, plans, and supporting ion-beam data on 
helium retention in nickel. Brooks, J.N. (Argonne National Lab., 
IL (USA)); Krauss, A.; Mattas, R.F.; Smith, D.L.; Nygren, R.E.; 
Doyle, B.L.; McGrath, R.T.; Walsh, D.; Dippel, K.H.; Finken, K.H. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 14p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 9. plasma surface interactions in controlled 
fusion devices conference; Bournemouth (UK); 20-25 May 1990. 
Order Number DE90013678. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

A proof-of-principle experiment to demonstrate helium self- 
pumping in a tokamak is being undertaken in TEXTOR. The 
experiment will use a helium self-pumping module installed in a 
modified ALT-| limiter head. The module consists of two, ~25 x 25 
cm* heated nickel alloy trapping plates, a nickel deposition filament 
array, and associated diagnostics. Between plasma shots a coating 
of ~50 A nickel will be deposited on the two trapping plates. Dur- 
ing a shot helium and hydrogen ions will impinge on the plates 
through a ~3 cm wide entrance slot. The helium removal capabil- 
ity, due to trapping in the nickel, will be assessed for a variety of 
plasma conditions. In support of the tokamak experiment, the trap- 
ping of helium over a range of ion fluences and surface 
temperatures, and detrapping during subsequent exposure to hy- 
drogen, were measured in ion beam experiments using evaporated 
nickel surfaces similar to that expected in TEXTOR. Also, the re- 
tention of H and He after exposure of a nickel surface to mixed He/ 
H plasmas has bee measured. The results appear favorable, 
showing high helium trapping (~10-50% He/Ni) and little or no de- 
trapping by hydrogen. The TEXTOR experiment is planned to 
begin in 1991. 12 refs., 2 figs., 2 tabs. 


40190 (FASAC-TAR-90010911) West European magnetic 
confinement fusion research. McKenney, B.L. (Science Applica- 
tions International Corp., McLean, VA (USA). Foreign Applied 
Sciences Assessment Center); McGrain, M. (eds.); Hazeltine, R.D.; 
Gentle, K.W. Science Applications International Corp., McLean, VA 
(USA). Foreign Applied Sciences Assessment Center. Jan 1990. 
272p. Sponsored by U.S. DOE Energy Research. DOE Contract 
Al01-88ER30143. Order Number DE90010911. Available from 
NTIS, PC A12/MF A01; OSTI; INIS; GPO Dep. 

This report presents a technical assessment and review of the 
West European program in magnetic confinement fusion by a 
panel of US scientists and engineers active in fusion research. 
Findings are based on the scientific and technical literature, on lab- 
oratory reports and preprints, and on the personal experiences and 
collaborations of the panel members. Concerned primarily with de- 
velopments during the past 10 years, from 1979 to 1989, the report 
assesses West European fusion research in seven technical areas: 
tokamak experiments; magnetic confinement technology and engi- 
neering; fusion nuclear technology; alternate concepts; theory; 
fusion computations; and program organization. The main conclu- 
sion emerging from the analysis is that West European fusion 
research has attained a position of leadership in the international 
fusion program. This distinction reflects in large measure the 
remarkable achievements of the Joint European Torus (JET). How- 
ever, West European fusion prominence extends beyond tokamak 
experimental physics: the program has demonstrated a breadth of 
skill in fusion science and technology that is not excelled in the in- 
ternational effort. It is expected that the West European primacy in 
central areas of confinement physics will be maintained or even 
increased during the early 1990s. The program’s maturity and com- 
mitment kindle expectations of dramatic West European advances 
toward the fusion energy goal. For exampie, achievement of fusion 
breakeven is expected first in JET, before 1995. 


40191 (FASAC-TAR-90010913) Japanese magnetic confine- 
ment fusion research. McKenney, B.L. (Science Applications 
International Corp., McLean, VA (USA). Foreign Applied Sciences 
Assessment Center); McGrain, M. (eds.); Davidson, R.C.; Abdou,. 
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Science Applications International Corp., McLean, VA (USA). For- 
eign Applied Sciences Assessment Center. Jan 1990. 334p. 
Sponsored by U.S. DOE Energy Research. DOE Contract Al01- 
88ER30143. Order Number DE90010913. Available from NTIS, PC 
A15/MF A01; OSTI; INIS; GPO Dep. 

This report is the work of six US scientists who surveyed and as- 
sessed Japanese research and development in magnetic fusion. 
All of the panelists are very familiar with Japanese fusion research 
through their knowledge of the published scientific literature and 
through personal contacts with Japanese colleagues and with US 
colleagues who have visited Japanese research facilities. This re- 
port concentrates on the period from the early 1980s through June 
1989. The technical accomplishments during this period are 
reviewed, and the Japanese capabilities and outlook for future con- 
tributions are assessed. Detailed evaluations are provided in the 
areas of basic and applied plasma physics, tokamak confinement, 
alternate confinement approaches, plasma technology, and fusion 
nuclear technology and materials. With a sustained national com- 
mitment, Japan will suppass US and West European capabilities in 
the early to middle 1990s in several important areas of fusion re- 
search and development. For example, it is expected that the 
planned upgrade of the Japanese JT-60 tokamak will surpass both 
the US Tokamak Fusion Test Reactor (TFTR) and the Joint Euro- 
pean tours (JET) in the usual measures of plasma performance in 
the 1992 to 1993 timeframe, and will take a clear international lead 
in large-tokamak research by 1994 to 1995. The Japanese fusion 
program has the human and technological resources required to 
build and operate a fusion engineering test reactor without external 
participation. By the same measure, Japan would be a highly de- 
sirable partner in the bilateral undertaking of such a project. 


40192 (FASAC-TAR-90013227) Comparative assessment of 
world research efforts on magnetic confinement fusion. 
McKenney, B.L. (Science Applications International Corp., McLean, 
VA (USA). Foreign Applied Sciences Assessment Center); Mc- 
Grain, M. (eds.); Davidson, R.C.; Hazelt. Science Applications 
International Corp., McLean, VA (USA). Foreign Applied Sciences 
Assessment Center. Feb 1990. 205p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract Al01-88ER30143. Order Number 
DE90013227. Available from NTIS, PC A10/MF A01; OSTI; INIS; 
GPO Dep. 

This report presents a comparative assessment of the world’s 
four major research efforts on magnetic confinement fusion, includ- 
ing a comparison of the capabilities in the Soviet Union, the 
European Community (Western Europe), Japan, and the United 
States. A comparative evaluation is provided in six areas: tokamak 
confinement; alternate confinement approaches; plasma technology 
and engineering; and fusion computations. The panel members are 
involved actively in fusion-related research, and have extensive ex- 
perience in previous assessments and reviews of the world’s four 
major fusion programs. Although the world’s four major fusion ef- 
forts are roughly comparable in overall capabilities, two conclusions 
of this report are inescapable. First, the Soviet fusion effort is 
presently the weakest of the four programs in most areas of the 
assessment. Second, if present trends continue, the United States, 
once unambiguously the world leader in fusion research, will soon 
lose its position of leadership to the West European and Japanese 
fusion programs. Indeed, before the middie 1990s, the upgraded 
large-tokamak facilities, JT-60U (Japan) and JET (Western Europe), 
are likely to explore plasma conditions and operating regimes well 
beyond the capabilities of the TFTR tokamak (United States). In 
addition, if present trends continue in the areas of fusion nuclear 
technology and materials, and plasma technology and materials, 
and plasma technology development, the capabilities of Japan and 
Western Europe in these areas (both with regard to test facilities 
and fusion-specific industrial capabilities) will surpass those of the 
United States by a substantial margin before the middle 1990s. 


40193 


(IPNO-DRE-89-31) Creation of a unique field map 
for the spectrometer SPES Ill from measured maps of the fo- 
cal and fringing fields. Roesch, W. (Laboratoire National Saturne, 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR)); 
Boivin, M.; Brizzi, R.; Comets, M.P.; Le Bornec, Y.; Loireleux, E.; 
Meot, F.; Tatischeff, B.; Willis, N. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1989. 50p. Order Number 


284 ERA Vol. 15, No. 17 


DE90506172. Available from NTIS (US Sales Only), PC A03/MF 
AO}. 

The methods and the requirements for the creation of a unique 
field map of the SPES Ill spectrometer are reported. The magnetic 
field of the spectrometer is measured in order to allow calculations 
of particle trajectories from the target to the detector positions. The 
calculations are performed with the code ZGOUBI. The magnetic 
field in the spectrometer varies with the current Ispes in the mag- 
nets. The field strength rises as a nonlinear function of lspes. Maps 
of the focal field are measured at five different values of the cur- 
rent. The fringing field extending from the spectrometer to the 
detectors is measured independently for three values of Ispes. In 
creating a unique field-map for a given value of Ispes the following 
tasks are carried out: determination of the exact position of the 
fringing field map relative to the focal field, extrapolation of the 
magnetic field into regions and interpolation of the magnetic field 
for values of Ispes, where no measurement was performed. 


40194 (LA-UR-90-2170) Three-dimensional particle-in-cell 
modeling of relativistic electron beam production and trans- 
port for KrF laser pumping. Jones, M.E.; Thomas, V.A. Los 
Alamos National Lab., NM (USA). [1990]. 7p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
9007111-7: 8. international conference on high-power particle 
beams, Novosibirsk (USSR), 2-5 Jul 1990). Order Number 
DE90013050. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The effects of diode geometry and externally applied magnetic 
fields on electron beam production and transport for KrF laser 
pumping has been studied using two and three dimensional 
particle-in-cell models. The efficiency with which electrons may be 
transported through the foil support structure depends critically on 
the size of the openings in the structure as well as the magnitude 
of the applied magnetic fields. As the electron diodes become 
larger the current which can be produced becomes limited by the 
self-magnetic field of the beam. Simulations show the diode current 
is limited to slightly more than the usual “critical current.” However 
this electron flow is found to be unstable. The application of strong 
guide fields not only increases the current from the diode but tends 
to stabilize the electron beam. 4 refs., 5 figs. 


40195 (ORNL/FTR-2579) [Workshop on fusion blanket 
neutronics]: Foreign trip report, June 13, 1987—June 20, 1987. 
Alsmiller, R.G. Jr. Oak Ridge National Lab., TN (USA). 22 Jul 
1987. 11p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. Order Number DE90012344. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler attended the JAERI-USDOE Workshop on Fusion 
Blanket Neutronics. At this workshop the experiments being con- 
ducted at the Fusion Neutron Source Facility (FNS) of JAERI as 
part of a joint US-Japan collaboration and the analysis of these ex- 
periments were discussed. In the workshop the experiments, 
termed Phase 1 were finalized, the experiments, termed Phase 2 
that were conducted in August 1986 and February 1987, were 
discussed in detail, and a decision was made on the type of experi- 
ments that will be conducted during the next series of experiments. 


40196 (ORNL/FTR-2778) [Development of an international 
nuclear data library for fusion reactor technology]: Foreign 
trip report, November 11-24, 1987. Larson, D.C. Oak Ridge Na- 
tional Lab., TN (USA). 8 Dec 1987. 21p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE90012329. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A new international fusion project to design the International 
Thermonuclear Engineering Reactor (ITER) will require a library of 
evaluated nuclear data. This library will be constructed from evalu- 
ations provided by groups from the USA, Japan, USSR, and 
Europe. The traveler was invited to the Specialists’ Meeting to de- 
scribe eight USA evaluations available for inclusion in the data file 
and to participate in developing plans for creation of the library. At 
the CBNM in Geel, Belgium, the traveler obtained new resonance 
parameters measured at CBNM for the isotopes for chromium for 
use in the US national file ENDF/B-VI, inspected an experimental 
system for measuring double-differential neutron emission cross 
sections which is similar to a system under development a ORELA, 





and presented a seminar giving an overview of current work at 
ORELA. 


40197 (PPPL-2688) Magnetic reconnection of plasma 
toroids with co- and counter-helicity. Yamada, M. (Tokyo Univ. 
(Japan). Dept. of Electrical Engineering); Ono, Y.; Hayakawa, A.; 
Katsurai, M.; Perkins, F.W. Princeton Univ., NJ (USA). Plasma 
Physics Lab. Jul 1990. 13p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03073. Order Number 
DE90013501. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Magnetic reconnection phenomena are investigated taking into 
account all three vector components of the magnetic field in a lab- 
oratory experiment. Two toroidal magnetized plasmas carrying 
identical toroidal currents and poloidal field configurations are 
made to collide, thereby inducing magnetic reconnections, The di- 
rections of the toroidal field play an important role in the merging 
process. It is found that plasmas of anti-parallel helicity merge 
much faster than those of parallel helicity. It is also found that the 
reconnection rate is proportional to the initial relative velocity of the 
two plasma tori, suggesting that magnetic reconnection, in the 
present experiment, is forced phenomenon. 16 refs., 5 figs. 


40198 (UCRL—101431) Flashlamp pumping of Nd:glass 
disk amplifiers. Powell, H.T.; Erlandson, A.C.; Jancaitis, K.S.; 
Murray, J.E. Lawrence Livermore National Lab., CA (USA). 12 Jun 
1990. 19p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-900368-10: International con- 
ference on optical science and engineering, Hague (Netherlands), 
12-16 Mar 1990). Order Number DE90013482. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

We present experimental results and a model of Nd:glass disk 
amplifiers which are used in inertial confinement fusion research. 
We first review our previous measurements on pulsed xenon flash- 
lamps. We then discuss out measurements on the enhancement of 
the Nd fluorescence decay rate in laser disks by amplified sponta- 
neous emission. Using these data, we have constructed a model of 
flashlamp pumping which treats the transfer efficiency of pump light 
from the flashlamps to the disks as an empirical function. We have 
found a simple description of this cavity transfer function which 
provides an excellent fit to the amplifier results for various pump 
pulselengths. We discuss the concept of the pump area ratio for 
describing the flashlamp packing density and show that amplifier 
performance is optimized for values of this parameter near unity. 
We finally present results for both a single-segment and a multiseg- 
ment disk amplifier. We have used these devices to investigate new 
amplifier designs for a large scale fusion driver. 11 refs., 13 figs. 


40199 (UCRL-ID-104178) The International Thermonuclear 
Experimental Reactor (ITER) at high aspect ratio: Is it time to 
consider a change for the engineering design activity?. 
Perkins, L.J. (Lawrence Livermore National Lab., CA (USA)); Gille- 
land, J.R.; Bulmer, R.H.; Nevins, W.M.; Miller, J.R.; Galambos, 
J.D.; Blackfield, D.T. Lawrence Livermore National Lab., CA (USA). 
25 May 1990. 39p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. Order Number DE90013519. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The ITER Conceptual Design Activity will end in December 1990 
and current work is directed towards engineering validation and 
performance evaluation of the present 6m, 22MA, low aspect ratio 
(A = 2.79) design. The ITER Engineering Design Activity will hope- 
fully commence in early 1991 and it is timely to ask whether the 
present baseline should be carried unchanged into a detailed engi- 
neering design phase or whether to consider alternatives, notably 
higher aspect ratio, lower current candidates. Note that if the inter- 
national community is serious about the proposed schedules for 
ITER design and construction, there will probably be about one to 
two years at most before a “final” baseline must be selected. Ac- 
cordingly, supported by recent TFTR studies on the impact of 
aspect-ratio and plasma current on confinement, which appear to 
corroborate the I-A dependence in the ITER Power energy- 
confinement scaling, candidate designs with higher aspect ratio 
and lower current were revisited. In particular, unlike the present 
baseline which was optimized on the basis of its inductive, ignited 
performance alone, performance under both inductive-ignition and 
current-driven operation were compared. A candidate High Aspect 
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Ratio Design (HARD) is identified with A = 4 and | = 14.8MA which 
has superior performance characteristics relative to the present 
baseline in most respects, including lower fusion power, much 
longer inductive burn time, potentially lower cost, and considerably 
enhanced steady-state performance. The viability of such a design 
will depend on future international consensus on the dependence 
of energy confinement scaling with current, aspect ratio and 
toroidal field. No design changes are contemplated for the current 
baseline for the remainder of the present conceptual design activi- 
ties. 15 refs., 9 figs., 6 tabs. 


40200 Overview of the TFTR Lithium Blanket Module Pro- 
gram. Jassby, D.L. Transactions of the American Nuclear Society 
(USA), 52: 206-207 (1986). (CONF-860610—Summs.: American 
Nuclear Society annual meeting, Reno, NV (USA), 15-20 Jun 
1986). 

The Lithium Blanket Module (LBM) is an ~80-cm? module, rep- 
resentative of a helium-cooled lithium oxide fusion reactor blanket 
module. This paper summarizes the design, development, and 
construction of the LBM, and indicates the present status of the 
LBM program. Construction of the LBM provided unique develop- 
ment and manufacturing experience with the mass production of 
reactor-representative lithium oxide pellets and fuel rods. Neutron 
activation and tritium assay data from present irradiation experi- 
ments with a point-neutron source and future experiments with the 
TFTR geometrically extended neutron source will reveal the ability 
to neutronics codes and models to characterize individual blanket 
module performance in a fusion device assembly. 


40201 Analysis of LBM [lithium blanket module] experi- 
ments at LOTUS. Stepanek, J.; Davidson, J.W.; Dudziak, D.J.; 
Haldy, P.A.; Pelloni, S. Transactions of the American Nuclear Soci- 
ety (USA), 52: 207-209 (1986). (CONF-860610—Summs.: 
American Nuclear Society annual meeting, Reno, NV (USA), 15-20 
Jun 1986). 

A Lithium Blanket Module (LBM) has been designed at General 
Atomic Company for testing on the Tokamak Fusion Test Reactor 
(TFTR). The LBM has both realistic fusion blanket materials and 
configuration and has been designed for detailed experimental 
analyses of tritium breeding and neutron flux spatial/spectral distri- 
butions. It is ~80 cm® and the breeding material is LizO. The main 
objective of the LBM program was to perform a series of experi- 
ments by irradiating it using the toroidal neutron source of the 
TFTR. The comparison between measured and calculated neutron 
spectra and reaction rates would indicate the accuracy of presently 
available nuclear data and calculational methods and show the 
need for future data evaluation and methods development. With a 
delay in undertaking the deuterium-tritium operation of the Prince- 
ton TFTR, it was clear that the LOTUS facility could now provide 
an extremely valuable resolution of basic technological uncertain- 
ties in fusion reactor blanket physics. This resolution has been a 
major force behind EPRI’s fusion program. 6 refs. 


40202 Tritium assay of Li2O pellets in the LBM/LOTUS ex- 
periments. Quanci, J.; Azam, S.; Bertone, P. Transactions of the 
American Nuclear Society (USA), 52: 214 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

One of the objectives of the Lithium Blanket Module (LBM) pro- 
gram is to test the ability of advanced neutronics codes to model 
the tritium breeding characteristics of a fusion blanket exposed to a 
toroidal fusion neutron source. The LBM consists of over 20,000 
cylindrical lithium oxide pellets and numerous diagnostic pellets 
and wafers. The LBM has been irradiated at the Ecole Polytech- 
nique Federale de Lausanne (EPFL) LOTUS facility with a Haefely 
sealed neutron generator that gives a point deuterium-tritium neu- 
tron source up to 5 x 10’? 14-MeV ns. Both Princeton Plasma 
Physics Laboratory (PPL) and EPFL assayed the tritium bred at 
various positions in the LBM. EPFL employed a dissolution tech- 
nique while PPL recovered the tritium by a thermal extraction 
method. EPFL uses 0.38-g, 75% TD, lithium oxide diagnostic 
wafers to evaluate the tritium bred in the LBM. PPPL employs a 
thermal extraction method to determine the tritium bred in lithium 
oxide samples. In the initial experiments, diagnostic pellets and 
wafers were placed at five locations in the LBM central removable 
test rod at distances of 3, 9, 21, 36, and 48 cm from the front face 
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of the module. The two sets of data for the tritium bred in the LBM 
along its centerline as a function of distance from the front face of 
the module were compared with each other, and with the predic- 
tions of two-dimensional neutronics codes. 1 ref. 


40203 The chemistry of molten Li2BeF,. Larsen, E.M. (Univ. 
of Wisconsin, Madison (USA)); Wittenberg, L.J. Transactions of the 
American Nuclear Society (USA), 52: 217-219 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

Renewed interest in molten LizBeF, as a tritium breeding blan- 
ket suggests that a review of this solvent system is appropriate. 
Previous examination of this use for LixBeF, was based on the 
data obtained at Oak Ridge National Laboratory during the molten 
salt breeder (fission) reactor program in the 1960s and 1970s. In 
discussing the thermochemistry, it is clear that T> will be the major 
tritium species recovered from the blanket unless HF-resistant al- 
loys (Hastelloy) or special coatings are used. Although T2 recovery 
systems have been examined, hydrogen permeation of metals at 
1000 K complicates the problem. Water will not react with Li,BeF, 
to produce Hz but it does react to produce HF and BeO. 8 refs., 2 
tabs. 


40204 Numerical simulation of an ICF target explosion in a 
stratified gas atmosphere. Bartel, T.J. (Univ. of Wisconsin, Madi- 
son (USA)); Peterson, R.R.; Moses, G.A. Transactions of the 
American Nuclear Society (USA), 52: 261 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

Two-dimensional radiation hydrodynamics simulations of a 
light-ion fusion target-generation microfireball in a stratified gas at- 
mosphere have been performed. Region A is comprised of helium 
gas; nitrogen is in region B at equal pressure (10 Torr). The target 
location varied from 10 to 100 cm both below and above the inter- 
face. Target microexplosions of 200 and 800 MJ were investigated. 
The intent of this configuration was to determine if the stratified 
gas (with different opacities) could be used to reduce the overpres- 
sure on the diodes placed at the walls of the target chamber and 
also the diagnostic equipment placed below the target explosion 
position in the nitrogen layer. Nonspherical fireball propagation 
caused by venting of the fireball once its radiation front reached 
the No/He interface was investigated. The interface is within the 
distance from the target where the fireball shock breaks away from 
the radiation diffusion wave. A two-dimensional radiation hydrody- 
namics code with a single radiation temperature and a single fluid 
temperature was used to perform the calculations on a Cray-1 
computer. Results are given. 3 figs. 


40205 Updated reference liquid-metal-cooled tandem mirror 
fusion breeder. Berwald, D.H. Transactions of the American 
Nuclear Society (USA), 52: 267-269 (1986). (CONF-860610- 
Summs.: American Nuclear Society annual meeting, Reno, NV 
(USA), 15-20 Jun 1986). 

This paper summarizes the current version of a reference design 
for a liquid-metal-cooled tandem mirror fusion breeder (fusion- 
fission hybrid reactor). The design update incorporates the results 
of several recent studies that have attempted to resolve key techni- 
cal issues associated with an earlier reference design completed in 
1982. The issues that were addressed relate to the following areas 
of design and performance: nuclear performance, magnetohydro- 
dynamic (MHD) pressure loading, beryllium multiplier lifetime, 
structural efficiency and lifetime, reactor safety, corrosion/mass 
transfer, and fusion breeder capital cost. The updated blanket de- 
sign provides increased performance and reduced technological 
risk in comparison with earlier fission-suppressed hybrid blanket de- 
signs. In addition to the blanket design revisions, a plant concept, 
cost, and fuel cycle economics assessment has been completed. 
Assuming that the fusion breeder uses the same fusion plant de- 
sign as was developed, the total plant cost and net electrical 
production are expected to be $6.3 billion and 1990 MW(e), respec- 
tively. In summary, an updated liquid-metal-cooled blanket design 
for a tandem mirror fusion breeder has been completed. Several 
prior feasibility issues have been addressed and the design contin- 
ues to promise attractive levels of performance as an economical 
producer of fissile fuel for many client LWRs. 5 refs., 1 tab. 
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40206 Safeguard aspects of “Cm as a multiplier in cylin- 
drical hybrid blankets. Al-Kusayer, T.A.; Sahin, S. Transactions of 
the American Nuclear Society (USA), 52: 269-271 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

Presently, nuclear power plants are producing substantial 
amounts of actinides in the form of nuclear waste material. Previous 
work has demonstrated that some of the nuclear waste actinides, 
such as 241Am and *4*Cm, are effective neutron multipliers in a hy- 
brid blanket. They will be converted, partially, to new types of 
nuclear fuel wit superior neutronic properties, such as *42™Am and 
245Cm. In this work, the neutron multiplication and breeding perfor- 
mance of *“4Cm is analyzed in connection with a deuterium-tritium 
(D-T)-driven experimental hybrid blanket in cylindrical geometry 
within the research program AYMAN in order to simulate relatively 
realistic neutron spectra for future hybrid reactors. Four blanket 
configurations with different multipliers are investigated for compari- 
son. In all configurations, the ThO2 fuel zone is 13 cm, making 10 
rows in hexagonal range. The *“*Cm multiplier is introduced by re- 
placing the first ThO2 row with a mixed fuel made of 50% CmO, 
and 50% ThOz. One can observe that a °“*Cm multiplier leads to 
the highest tritium breeding ratio. Uranium-233 production is re- 
duced compared to beryllium and lead multipliers. The 50% *44Cm 
in the first row contributes to the fission rate more than all of the 
232Th in the blanket. About 20% of the *“4Cm is converted into 
245Cm, while 80% of the *44Cm burns up. 14 refs., 1 fig., 1 tab. 


40207 An experimental evaluation of a small fusion fuel 
cleanup system. Holtslander, W.J.; Johnson, R.E.; Gravelle, F.B.; 
Schultz, C.M. Transactions of the American Nuclear Society (USA), 
52: 277 (1986). (CONF-860610—Summs.: American Nuclear Soci- 
ety annual meeting, Reno, NV (USA), 15-20 Jun 1986). 

Small tritium-burning experimental tokamaks will require some 
means of handling and purifying the deuterium-tritium fuel. A sim- 
ple purification system would allow reinjection of fuel, minimize 
tritium inventory on site, and reduce the number of shipments of 
tritium to and from the tokamak site. This could simplify the licens- 
ing and safety aspects for sites unsuited to large inventories of 
tritium. At the request of the Canadian Fusion Fuels Technology 
Project, a number of conceptual designs of fusion fuel cleanup sys- 
tems were prepared. These designs were based on handling 
5000-Ci batches of fuel containing helium (2%), water (0.4%), oxy- 
gen and nitrogen (0.1% each), and carbon oxides and methane 
(0.5% each). The purified fuel was to have impurity concentrations 
no greater than 1% helium and 0.1% total for the remainder. Six 
conceptual designs were prepared and evaluated. In each of 
these, the fuel from the tokamak was diluted to ~25% in helium 
prior to processing. The basis of the purification cycle was to dilute 
the fuel with helium as a carrier gas, remove all of the hydrogen 
and impurities, and regenerate pure fuel for reuse. The preferred 
design consisted of a gas circulation loop comprising an expansion 
tank, a pump, and a number of purification units, a uranium bed, a 
zirconium-aluminum getter bed, and two catalyst beds, Pt/Pd and 
CuO/MnOz. This paper summarizes an experimental evaluation of 
this system using hydrogen and nontriated impurities. 1 ref. 


40208 Experimental modeling of eddy currents and defec- 
tions for tokamak limiters. Hua, T.Q.; Knott, M.J.; Turner, L.R.; 
Wehrle, R.B. Transactions of the American Nuclear Society (USA), 
52: 233-234 (1986). (CONF-860610—Summs.: American Nuclear 
Society annual meeting, Reno, NV (USA), 15-20 Jun 1986). 

In a tokamak fusion reactor or other magnetically confined fusion 
device, a rapid decay of the magnetic field due to a disrupting 
plasma current induces eddy currents in the surrounding struc- 
tures. These include the limiters, blanket, first wall, and vacuum 
vessel. The eddy currents, through interaction with the applied 
toroidal and poloidal magnetic fields, produce large mechanical 
torques and forces that deflect the structural components. An im- 
portant coupling effect exists between the dynamic behavior of the 
structure and the transient eddy current. This coupling occurs 
when, as it deflects, the component intercepts additional magnetic 
flux. The coupling between deflection and eddy current could re- 
duce the peak current, deflection, and other electromagnetic effects 
to a level far less severe than would be predicted if coupling is dis- 
regarded. In this study, experiments were performed to investigate 





deflection, current, and material stress in cantilever beams with the 
Fusion ELectromagnetic Induction eXperiment (FELIX) at the Ar- 
gonne National Laboratory. Since structures near the plasma are 
typically cantilevered, the beams provide a good model for the lim- 
iter blades of a tokamak fusion reactor. 2 figs. 


40209 The technology of the upgraded JET ICRF heating 
systems. Wade, T.J.; Kaye, A.S.; Jacquinot, J. Transactions of the 
American Nuclear Society (USA), 52: 283-284 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

The Joint European Torus (JET) program requires the provision 
of 15-MW high-grade radio-frequency (rf) heating in the ion cy- 
clotron range of frequencies (ICRF) (25 to 55 MHz). Design and 
procurement of this ICRF plant began in 1982 on the basis that ten 
3-MW generator-antennae units would ultimately be required, pro- 
viding a total of 30 MW of generator power, as approximately half 
of this power is coupled as high-grade heat (i.e., at the plasma 
center) under worst case conditions. Taking advantage of experi- 
ence gained, and new developments in rf output tetrodes, JET now 
intends to install eight antennae of a revised type instead of ten, 
with consequent savings in the cost of the plant and space in the 
JET vessel but without reducing the power capability of the plant. 
Concurrent with operation, each generator unit will be upgraded 
from 3 to 4 MW, the transmission line high-voltage performance is 
being improved, and the antennae design, especially that of the 
central conductor, is being revised to provide better antennae/ 
plasma coupling, and also to facilitate phase-locked operation, 
which has the potential of plasma current drive. The completed 
plant, which will therefore consist of eight cooled antennae and 32 
MW of generator capacity, will be operational by 1988. 


40210 JAERI [Japan Atomic Energy Research institute]/US 
calcuilational benchmarks for nuclear data and codes inter- 
comparison. Youssef, M.; Jung, J.; Sawan, M.; Nakagawa, M.; 
Mori, T.; Kosako, T. Transactions of the American Nuclear Society 
(USA), 52: 302-304 (1986). (CONF-860610—Summs.: American 
Nuclear Society annual meeting, Reno, NV (USA), 15-20 Jun 
1986). 

Prior to analyzing the integral experiments performed at the Fast 
Neutron Source Facility at the Japan Atomic Energy Research In- 
stitute (JAERI), both U.S. and JAERI analysts have agreed on four 
calculational benchmark problems proposed by JAERI to intercom- 
pare results based on various codes and data bases used 
independently by both countries. To compare codes, the same data 
base is used (ENDF/B-IV), To compare nuclear data libraries, com- 
mon codes were applied. The first benchmark problem is a closed 
LizO spherical geometry surrounding a fusion isotropic point 
source. A graphite zone and a stainless steel reflector followed the 
LizO zone. The second benchmark is a series of infinite slab ge- 
ometries of various thicknesses consisting of natural lithium, Type 
316 stainless steel, beryllium, oxygen, lead, and carbon considered 
individually in the analysis. For each case, an external monodirec- 
tional fusion source, incident perpendicularly on the left side.of the 
slab, was considered. An isotropic point source incident on one 
side of a pseudocylindrical LixO assembly located in a vacuum 
was used in the third and fourth benchmark problems. Items se- 
lected for the intercomparison at various locations in problem 1 are 
the reaction rates ®Li(n,a)t (Ts) and ’Li(n,n’a)t (T7), the fission rate 
in 235, 28, 232Th, and °’Nb, and the neutron spectrum. The 
same items were considered in problem 3 and 4. 1 ref., 2 tabs. 


40211 Low-activation studies considering candidate steels: 
Caiculational procedures and evaluations. Hernan, P.; Perlado, 
J.M.; Santolaya, J.M.; Sanz, J. Transactions of the American 
Nuclear Society (USA). 52: 307-308 (1986). (CONF-860610— 
Summs.: American Nuclear Society annual meeting, Reno, NV 
(USA), 15-20 Jun 1986). 

The role of activation studies is very significant in the evaluation 
of reactor accidents, occupational exposure, and waste disposal 
hazards of fusion reactor designs. A new and consistent methodol- 
ogy is proposed for detailed calculations of radionuclide inventories 
and dose rates due to neutronic activation. The method is applied 
to three different specifications of steels, candidates for fusion 
structural materials. Previous results of activation responses have 
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been obtained with a simple linear hand procedure, which is ap- 
plied to the CASCADE concept. The calculation flow proposed to 
determine accurate activation buildup and gamma-ray dose is 
given. 3 refs., 1 fig., 2 tabs. 


40212 SAFIRE [Systems Analysis For ICF Reactor 
Economics]: A systems analysis code for inertial fusion eco- 
nomics. McCarville, T.J.; Carson, C.F.; Glasgow, B.B.; Meier, 
W.R. Transactions of the American Nuclear Society (USA), 52: 
318-320 (1986). (CONF-860610—Summs.: American Nuclear Soci- 
ety annual meeting, Reno, NV (USA), 15-20 Jun 1986). 

The SAFIRE (Systems Analysis For ICF Reactor Economics) 
computer code has been developed to facilitate economic analyses 
of inertial confinement fusion (ICF): reactor concepts. The code is 
designed for parametric analyses of conceptual designs appearing 
in the literature, in particularvHYLIFE, HIBALL, Cascade, EAGLE, 
and dry-wall concepts. The objective is to identify power plant pa- 
rameters and configurations that provide economie advantages, 
thus guiding future design efforts. The SAFIRE code consists of al- 
gorithms for evaluating technical performance parameters, direct 
and indirect capital costs, and the cost of electricity (COE) for a 
given set of input parameters. The scaling algorithms first evaluate 
the reactor component sizes for a given target yield and repetition 
rate, ensuring adherence to the engineering limits. If desired, the 
target yield and repetition rate are automatically selected to corre- 
spond to an input value for net electric power. Having assessed 
driver, target, and reactor performance, a plant energy balance is 
conducted, and the thermodynamic. efficiency-of the plant is calcu- 
lated. Both a steam cycle and modified Brayton cycle can be 
accommodated. A double-wall heat exchanger option is included 
for the steam cycle, which allows for the-elimination of the interme- 
diate coolant loop. 4 refs., 2 figs. 


40213. Economic comparison: of fusion»power plants de- 
signs. O'Neill, J.E. Transactions of the American Nuclear Society 
(USA), 52: 320-321 (1986). (CONF-860610=Summs.: American 
Nuclear Society annual meeting, Reno, NV (USA), 15-20 Jun 
1986). 

Over the past 10 yr, a number of studies have been developed 
for fusion power plants of various types (tokamaks, mirrors, etc.) 
complete with figures of merit such as cost estimates and esti- 
mates of the cost of generating electricity (COE). Each of these 
designs involves unresolved physics and-engineering problems 
which, it is assumed, will eventually be«worked out. Because of 
such uncertainties the figures of merit associated with such de- 
signs are not to be compared as absolute measures of worth but 
as relative indicators of progress within a given concept type. As 
part of Grumman's involvement in fusion energy development, an 
effort has been undertaken to compare economic indicators from 
the referenced studies in order to determine the cost trend in re- 
cent reactor design activities. Comparisons of the economic figures 
of merit for the several fusion reactor designs in the reference doc- 
uments involved converting all cost estimates to the same dollar 
type and deciding on a common figure for construction time, ratio 
of direct to indirect costs, interest during construction, fixed rate of 
annual payment, etc. Various combinations of these factors were 
explored, and differences between selected values and referenced 
values are discussed. Also comparisons were made of the direct 
cost elements among the various designs to show there is essen- 
tial agreement on balance-of-piant cost. 10 refs., 2 figs. 


40214 Tritium breeding optimization of Li,SiO,/Be/He/SS 
blankets for the NET. Greenspan, E.; Karni, Y. Transactions of 
the American Nuclear Society (USA), 52: 327-328 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

The purpose of the present work is to investigate possibilities for 
maximizing tritium production in more realistic blankets. The 
Li,SiO,4/Be/He/SS blanket recently designed for the Next European 
Torus (NET) is used as the reference. The one-dimensional tritium 
breeding ratio calculated for this blanket is 1.38, promising tritium 
self-sufficiency even when the NET blanket is expected to have a 
coverage efficiency of 80%. A specific goal of the present study is 
to determine whether a NET-like device could be designed to be 
tritium self-sufficient when tritium production is limited to the outer 
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bianket. If realizable, it might be possible to simplify the reactor de- 
sign, significantly, make it more compact, and lower the cost. The 
investigation is carried out with the aid of the optimization code 
SWAN, using a 17-neutron, 6-gamma-group cross-section set and 
the P3-Sg transport approximation. It is concluded that 1.71 is the 
maximum one-dimensional TBR the NET can be designed to have 
when using Li,SiO,/Be/He/SS blankets. It is possible to design 
NET-like reactors to be tritium self-sufficient while restricting breed- 
ing to the outer blanket, thus reducing the major radius by 25 cm. 
This is in addition to an ~25-cm reduction attainable by replacing 
the Type 316 stainless steel H2O inboard shield by an optimal 
shield composed of a tungsten based composite material and tita- 
nium hydride. The idealized optimal blankets identified can provide 
a useful guide for designing realistic blankets. 6 refs., 1 fig. 


40215  Breeder-in-tube design for a helium-cooled Li,O0 
tokamak blanket. Billone, M.C.; Jung, J.; Liu, Y.Y.; Smith, D.L. 
Transactions of the American Nuclear Society (USA), 52: 329-330 
(1986). (CONF-860610—Summs.: American Nuclear Society annual 
meeting, Reno, NV (USA), 15-20 Jun 1986). 

Of the solid breeder designs considered in the Blanket Compari- 
son and Selection Study (BCSS), the lithium oxide breeder with 
helium coolant and ferritic steel (HT-9) structural material received 
the highest overall ranking for both tokamak and tandem mirror 
systems in terms of engineering, economics, safety, and R&D re- 
quirements. The BCSS blanket surrounding the fusion plasma 
consists of a number of thin breeder plates externally cooled by 
flowing helium and internally purged of tritium by a separate helium 
stream. A detailed review of this design indicated that significant 
improvements would be realized in the areas of tritium breeding, 
blanket thickness, blanket energy multiplication, power-conversion 
efficiency, breeder temperature window, and geometrical integrity 
of the coolant and purge paths by using a neutron multiplier (beryl- 
lium), a higher temperature structural material (vanadium-based 
alloy), and a tube geometry. The neutronics, thermal-hydraulics, tri- 
tium recovery, and structural performance characteristics of this 
innovative solid breeder design are discussed in this paper. 2 refs., 
1 tab. 


40216 Neutronic optimization of a LIAIO2 solid breeder 
blanket. Levin, P.; Ghoniem, N.M. Transactions of the American 
Nuclear Society (USA), 52: 333-334 (1986). (CONF-860610— 
Summs.: American Nuclear Society annual meeting, Reno, NV 
(USA), 15-20 Jun 1986). 

Results from the recent Blanket Comparison and Selection Study 
(BCSS) have indicated that the combination of helium as a coolant 
and a ceramic lithium-bearing solid breeder can satisfy necessary 
neutronic and thermomechanical performance criteria. Also, recent 
efforts undertaken at CEA Saclay in France have concentrated on 
clad breeder elements. In the present study, the authors adopt the 
following design approach: 1. A pressurized lobular configuration is 
adopted. 2. Pressurized helium flows in the radial direction, achiev- 
ing thermal homogeneity. 3. The use of beryllium in the front zone 
of the blanket is consistent with its thermophysical properties. 4. 
Beryllium and solid breeder pins are arranged such that helium 
crossflow conditions are achieved. The small size of the pins en- 
sures minimum temperature asymmetries, which results in minimal 
bowing and deflections within the blanket. Here the results are pre- 
sented of neutronic optimization studies of the UCLA pin-type solid 
breeder blanket. It is desirable to determine the optimum spatial 
material allocations within the blanket, subject to a number of engi- 
neering constraints. The objective function of this optimization is 
the tritium breeding ratio (TBR), where it is required to be maxi- 
mum. A low-activation ferritic alloy, designated 9-C, is used for the 
lobe shell as well as a cladding material for the solid breeder. This 
material has structural properties comparable to HT-9. Beryllium is 
used as a neutron multiplier and LiAlO2 as the solid breeder mate- 
rials. The blanket coolant is helium, and the shield is composed of 
water, Fe-1422, and B,C. 5 refs., 1 fig. 


40217 The role of operating pressure in helium-cooled 
solid-breeder blanket design. Misra, B.; Billone, M.C. Transac- 
tions of the American Nuclear Society (USA), 52: 336-337 (1986). 
(CONF-860610—Summs.: American Nuclear Society annual meet- 
ing, Reno, NV (USA), 15-20 Jun 1986). 
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A review of the past design studies based on helium both as a 
heat transfer as well as a power conversion fluid was carried out to 
assess whether the overall power cycle efficiency can be improved 
by using coolant pressures significantly higher than those consid- 
ered in some of the recent blanket design studies. An examination 
of the operating conditions that were selected for the high- 
temperature gas-cooled reactors and the gas-cooled fast reactors 
indicates that the design studies covered a wide spectrum of tem- 
peratures (up to 850°C) and pressures (up to 115 atm). The power 
conversion efficiency, however, depends more on the operating 
temperature than on the operating pressure, irrespective of whether 
one considers power conversion by direct cycle (via closed cycle 
gas turbines) or by a binary cycle (via steam turbines). The use of 
high pressures, which reduces the coolant velocity, leads to mini- 
mization of pumping power losses and adverse effects, such as 
flow-induced vibration, noise, and other motion-dependent phenom- 
ena. For the gas-cooled solid breeder blankets, the operating 
pressure has special significance. A higher operating pressure 
requiring thicker structure s results in a lower breeder volume frac- 
tion for a fixed reactor design. This may lead to designs with an 
unacceptable tritium breeding ratio. The results summarized here 
are based on some of the above considerations. The results of a 
survey of the literature and some simplified analytical calculations 
show that only marginal gains can be obtained by using pressure 
much higher than 70 to 80 atm. 10 refs., 1 fig., 1 tab. 


40218 The bowing of solid breeder rods in a pin-type fusion 
blankets. Blanchard, J.P.; Ghoniem, N.M. Transactions of the 
American Nuclear Society (USA), 52: 331-332 (1986). (CONF- 
860610—Summs.: American Nuclear Society annual meeting, 
Reno, NV (USA), 15-20 Jun 1986). 

Fusion blankets featuring solid breeders have been proposed in 
many different configurations. One concept studied recently at the 
University of California, Los Angeles, features pin-type breeder 
rods contained by a thin steel cladding. The orientation of the rods 
is such that both the plasma neutron current and the coolant flow 
are perpendicular to the rod axis. The resulting gradients in neutron 
damage and temperature lead to rod bowing, which could impair 
the bianket’s thermohydraulic performance. To reduce the rod bow- 
ing, additional internal supports may be added. The addition of two 
internal supports reduces the deflections by a factor of ~3, thereby 
increasing the time before two neighboring breeder rods contact 
each other. The additional structure, though, will reduce the tritium 
breeding ratio, so this analysis must be coupled with a detailed 
neutronics analysis to determine the optimal support configuration. 
This study has shown that swelling is the major cause of bowling 
in solid breeder rods. The deflections can be reduced by prudent 
placement of internal rod supports, but these degrade the blanket's 
breeding performance. Nonetheless, the pin-type blanket appears 
to be a structurally viable blanket configuration. 4 refs., 2 figs. 


40219 Study of sol-gel processing for fabrication of hollow 
silica-aerogel spheres. Jang, K.Y. (Fusion Technology Labora- 
tory, University of Illinois, Urbana, IL (USA)); Kim, K. Journal of 
Vacuum Science and Technology, A (Vacuum, Surfaces and Films) 
(USA), 8(3): 1732-1735 (May 1990). Contract BO67057. 

‘Preliminary results were previously reported indicating that uni- 
form, hollow silica—aerogel spheres of controlled size and thickness 
can be fabricated by controlled hydrolysis and condensation of 
tetraethylorthosilicate (TEOS). The method consists of first produc- 
ing a stream of hollow drops of a mixture of TEOS, H20, ethanol, 
and a catalyst using a dual-nozzle system and then introducing the 
drops into a gelation chamber where the drops solidify into a rigid 
form while being levitated by a gelation gas mixture. A detailed fur- 
ther study designed to understand and control the kinetics of the 
sol-gel processing that is responsible for the hollow silica—aerogel 
sphere formation is described. Specifically, the optimal rheology 
and stoichiometry of the reactant solution, the make-up of the gela- 
tiorvlevitation gas mixture, and the characteristics of the resulting 
silica—aerogel spheres, such as the size, thickness, porosity, pore 
size, and density, are investigated. 


40220 Neutral particle transport in a tokamak toroidal belt 
pump limiter. Corbett, W.J. (Institute of Plasma and Fusion Re- 
search, University of California, Los Angeles, CA (USA)); Conn, 
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R.W.; Reiter, D.; Dippel, K.H.; Finken, K.H. Journal of Vacuum Sci- 
ence and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 1772-1777 (May 1990). DOE Contract FG03-85ER51069. 

The Advanced Limiter Test-il (ALT-Il) is an experimental toroidal 
belt pump limiter in the TEXTOR tokamak. This configuration is de- 
signed to study power and particle removal capabilities of the 
toroidal limiter during the long pulse (4 s), high power (7 MW) toka- 
mak discharges. Probe measurements of plasma parameters in the 
limiter shadow are used to calibrate the incident ion flux. Neutral 
gas pressure and particle throughput to the pumps are measured 
with Bayard-Alpert gauges. In the ohmic phase, the plasma 
density in the limiter scoops is 3 to 8x 10'' cm-%, electron temper- 
atures are 8 to 12 eV, and the neutral pressure can reach 0.5 
mTorr. Numerical calculations show that the background plasma in- 
fluences atomic and molecular gas transport in the scoops, and the 
estimated particle removal rates agree with experimental measure- 
ments under ohmic (0.1-0.2 Torr l/s) and high flux conditions with 
neutral beam injection (NBI) (>1.0 Torr V/s). 


40221  ~=An investigation of Ll-bearing Cu-Ag, Cu-Ti, and W- 
Al-Ti thin flims deposited by ion-beam sputtering and ion 
plating. Pak, H.R. (Corium Industries Inc., Champaign, IL (USA)); 
DeWalkd, A.B.; Zaluzec, M.J. Journal of Vacuum Science and Tech- 
nology, A (Vacuum, Surfaces and Films) (USA), 8(8): 1798-1806 
(May 1990). DOE Contract ACO5-87ER80508 ;AC02-76ER01 198. 

The development of erosion resistant thin films for magnetic fu- 
sion device applications is investigated using ion-beam sputter 
deposition and ion plating techniques for fabricating Li-bearing thin 
films on stainless steel substrates. lon-beam sputter deposition 
was performed using bulk targets consisting of Cu-Li-Ag, Cu-Li- 
Ti, and W-AILi-Ti for selected substrate temperatures. lon plating 
was also used to deposit Cu and Ti/Cu films on stainless steel 
substrates. The deposited films were then heat-treated in Li atmos- 
phere at various temperatures for producing Li-bearing films. 
Analyses of Auger electron spectra have revealed that ion-beam 
sputter deposited Cu-Li-Ti and Cu-Li-Ag films contain approxi- 
mately 18 at. % Li, being uniform throughout the thin film and 
almost equal to the bulk Li concentration (22 at. %) of the respec- 
tive target materials. Subsequent heating of the Cu-Li-Ti films 
indicates Li segregates to the surface forming a regenerative Li 
overlayer. In the case of ion-beam sputter deposited W based 
films, the presence of Li in the films has been detected by the 
sputter neutral mass spectroscopy. The ion-plated/Li-treated Cu 
and CwTi thin films have been shown via Auger profiling to contain 
12-18 at. % Li and 8-15 at. % Li, respectively. In the case of the 
Cu-Ti-Li films, Li existed in the metal state when relatively large 
local concentration of Ti was present, while Li predominantly exists 
as an oxide in Ti-deficient regions of the film. 


40222 Acceleration of small, light projectiles (including hy- 
drogen isotopes) to high speeds using a two-stage light gas 
gun. Combs, S.K. (Oak Ridge National Laboratory, Oak Ridge, TN 
(USA)); Foust, C.R.; Gouge, M.J.; Milora, S.L. Journal of Vacuum 
Science and Technology, A (Vacuum, Surfaces and Films) (USA), 
8(3): 1814-1819 (May 1990). DOE Contract AC05-840R21400. 
Small, light projectiles have been accelerated to high speeds us- 
ing a two-stage light gas gun at Oak Ridge National Laboratory. 
With 35-mg plastic projectiles (4 mm in diameter), speeds of up to 
4.5 km/s have been recorded. The “pipe gun” technique for freez- 
ing hydrogen isotopes in situ in the gun barrel has been used to 
accelerate deuterium pellets (nominal diameter of 4 mm) to veloci- 
ties of up to 2.85 km/s. The primary application of this technology 
is for plasma fueling of fusion devices via pellet injection of hydro- 
gen isotopes. Conventional pellet injectors are limited to pellet 
speeds in the range 1-2 kms. Higher velocities are desirable for 
plasma fueling applications, and the two-stage pneumatic tech- 
nique offers performance in a higher velocity regime. However, 
experimental results indicate that the use of sabots to encase the 
cryogenic pellets and protect them from the high peak pressures 
will be required to reliably attain intact pellets at speeds of +3 knv 
$ or greater. In some limited tests, lithium hydride pellets were ac- 
celerated to speeds up to 4.2 kms. Also, repetitive operation of the 
two-stage gun (four plastic pellets fired at ~0.5 Hz) was demon- 
strated for the first time in preliminary tests. The equipment and 


operation are described, and experimental results and some com- 
parisons with a theoretical model are presented. 


40223 =iTritium processing at the Savannah River Site: 
Present and future. Ortman, M.S. (Westinghouse Savannah River 
Company, Savannah River Site, Aiken, SC (USA)); Heung, L.K.; 
Nobile, A.; Rabun, R.L. Ill. Journal of Vacuum Science and Tech- 
nology, A (Vacuum, Surfaces and Films) (USA), 8(3): 2881-2889 
(May 1990). DOE Contract AC09-76SR00001. 

Tritium handling equipment and methods at the Savannah River 
Site Tritium Facilities have been continually improved since tritium 
processing operations began in 1955. Several new technologies 
were introduced into the Tritium Facilities in the 1980's. One of 
these is the use of fluidiess, mechanical pumps (Normetex and 
Metal Bellows) to replace mercury pumps. A second is the use of 
metal hydride technology to store, purify, isotopically separate, 
pump, and compress hydrogen isotopes. Metal hydrides, such as 
La-Ni-Al alloys and Pd loaded on kieselguhr, offer significant flexi- 
bility and size advantages compared with conventional tritium 
handling technology, such as gas tanks, thermal diffusion columns, 
and mechanical compressors. Metal hydrides have been used in 
the Tritium Facilities since 1984 with the most important application 
of this technology being planned for the Replacement Tritium Facil- 
ity, a $140 million facility scheduled for completion in 1990 and 
startup in 1991. 


40224 Vacuum pumping for inertial-confinement-fusion 
reactors. Pitts, J.H. (Lawrence Livermore National Laboratory, Liv- 
ermore, CA (USA)); Patton, H.G. Journal of Vacuum Science and 
Technology, A (Vacuum, Surfaces and Films) (USA), 8(3): 3052- 
3057 (May 1990). DOE Contract W-7405-ENG-48. 

We describe a vacuum system for the HYLIFE and Cascade 
inertial-confinement-fusion reactor concepts that consists of an 
axial-flow compressor followed by mechanical booster pumps in 
series having a combined total of four stages. Vacuum components 
are placed outside the reactors and operate at a temperature of 
300 K. Pumping speeds necessary to remove hydrogen isotopes 
and helium from the reactors were conservatively calculated to be a 
maximum of 24 to 36 m°/s at 1.3 Pa (10-* Torr) when laser drivers 
are used and 310-620 m/s at 0.13 Pa (10-° Torr) when heavy- 
ion-beam drivers are used. Openings in the reactors, required for 
illumination of the fuel pellets and for establishing the flowing blan- 
kets inside the reactors, have large enough conductances for 
removal of the gases from inside the reactors. A fuel recovery sys- 
tem separates deuterium and tritium from hydrogen and helium. 
The former are recycled for use in manufacturing fuel pellets. 


40225 Wall conditioning and leak localization in the Ad- 
vanced Toroidal Facility. Langley, R.A. (Oak Ridge National 
Laboratory, Oak Ridge, TN (USA)); Glowienka, J.C.; Mio- 
duszewski, P.K.; Murakami, M.; Rayburn, T.F.; Simpkins, J.E.; 
Schwenterly, S.W.; Yarber, J.L. Journal of Vacuum Science and 
Technology, A (Vacuum, Surfaces and Films) (USA), 8(3): 3058- 
3062 (May 1990). 

The Advanced Toroidal Facility (ATF) vacuum vessel and its in- 
ternal components have been conditioned for plasma operation by 
baking, discharge cleaning with hydrogen and helium, and getter- 
ing with chromium and titanium. The plasma-facing surface of ATF 
consists mainly of stainless steel with some graphite; the out- 
gassing area is dominated by the graphite because of its open 
porosity. Since this situation is somewhat different from that in 
other fusion plasma experiments, in which a single material domi- 
nates both the outgassing area and the plasma-facing area, 
different cleaning and conditioning techniques are required. The 
situation was aggravated by air leaks in the vacuum vessel, pre- 
sumably resulting from baking and from vibration during plasma 
operation. The results of the various cleaning and conditioning 
techniques used are presented and compared on the basis of 
residual gas analysis and plasma performance. A technique for de- 
tecting leaks from the inside of the vacuum vessel is described. 
This technique was developed because access to the outside of 
the vessel is severely restricted by external components. 


40226 Vacuum vessel system design for the compact ign 
tion tokamak. Reddan, W. (Ebasco Services Inc., Princeton, NJ 
(USA)). Journal of Vacuum Science and Technology, A (Vacuum, 
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Surfaces and Films) (USA), 8(3): 3067-3073 (May 1990). DOE 
Contract AC02-76CH03073. 

The compact ignition tokamak (CIT) is envisioned to be the test 
bed for the study of self- sustained, or ignited, fusion plasmas. The 
design basis for CIT is a 11-T toroidal field, 12-MA plasma current 
and peak fusion power of 500 MW. A major portion of this project 
is the vacuum vessel system, which includes the vacuum chamber, 
the divertor, first wall, and the robotics systems necessary to main- 
tain the in-vessel components. The vacuum chamber is 2.1 m 
major radius torus with a D-shaped cross section. For hydrogenic 
species the base pressure is 10-’ Torr, with a total pumping 
speed of 5000 V/s. It is designed to withstand the forces resulting 
from plasma disruptions and be bakeable to approximately 350 °C. 
A swept divertor and fixed limiters are provided. Both are carbon 
based structures designed to accommodate heat fluxes as large as 
40 MW/m? during the 5 s pulse. Articulated booms and manipula- 
tors will be deployed for in-vessel maintenance tasks, such as first 
wall removal/replacement and leak checking. This paper summa- 
rizes the engineering considerations and design status. In addition, 
the unique organization of the project's national design team, led 
by the Princeton Plasma Physics Laboratory, and the integration 
into this organization of the industrial consortium responsible for the 
design and fabrication of the vacuum vessel system is described. 


40227 Helium pumping by argon frosting on a 4.5 K sur- 
face. Kim, J. (General Atomics, San Diego, CA (USA)); Schaubel, 
K.M.; Colleraine, A.P. Journal of Vacuum Science and Technology, 
A (Vacuum, Surfaces and Films) (USA), 8(3): 3084-3087 (May 
1990). DOE Contract ACO3-89ER51114. 

Pumping of helium gas by means of argon frosting on a bare cop- 
per surface cooled to ~4.5 K has been investigated in one of the 
neutral beamlines of the Dill-D tokamak. The beamline is designed 
to handle high power hydrogen and deuterium beams and corre- 
sponding high gas feed rates. By prefrosting the cryo panels with 
argon in an actual beamline, multisecond helium gas pulses have 
been handled at a background gas pressure low enough for forma- 
tion and transport of helium beams. Appreciable pumping of helium 
gas was observed even at an argon-to-helium ratio as low as 20. 


99 GENERAL AND MISCELLANEOUS 


9901 Management 
Refer also to citation(s) 39481, 40265, 40267 


9902 Mathematics and Computers 


Refer also to citation(s) 38407, 38431, 38438, 38446, 38449, 
38453, 38521, 38526, 38549, 38565, 38644, 38645, 38695, 38703, 
38705, 38706, 38782, 38789, 38799, 38842, 38880, 38885, 38921, 
38924, 38925, 38929, 38931, 38934, 38950, 39032, 39033, 39036, 
39037, 39043, 39094, 39095, 39098, 39104, 39173, 39187, 39192, 
39193, 39303, 39350, 39407, 39429, 39439, 39440, 39441, 39442, 
39443, 39444, 39446, 39448, 39456, 39461, 39462, 39486, 39506, 
39524, 39538, 39559, 39571, 39580, 39583, 39617, 39626, 39627, 
39628, 39629, 39644, 39660, 39673, 39680, 39681, 39682, 39695, 
39720, 39726, 39735, 39792, 40010, 40011, 40020, 40023, 40027, 
40054, 40080, 40120, 40145, 40146, 40156, 40158, 40159, 40161, 
40162, 40199, 40210, 40212, 40271 


40228 (AD-A-219051/0/XAB) Ada compiler validation sum- 
mary report. Certificate number: 891116W1.10191. Intel 
Corporation, IPSC/2 Ada, Release 1.1, IPSC/2 parallel super- 
computer, system resource manager host and IPSC/2 parallel 
supercomputer, CX-1 nodes target. Air Force Information Sys- 
tems and Technology Center, Wright-Patterson AFB, OH (USA). 
ADA Validation Facility. 16 Nov 1989. 46p. Available from NTIS, 
PC AO3/MF A01. 

This VSR documents the results of the validation testing 
performed on an Ada compiler. Testing was carried out for the fol- 
lowing purposes: To attempt to identify any language constructs 
supported by the compiler that do not conform to the Ada Stan- 
dard; To attempt to identify any language constructs not supported 
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by the compiler but required by the Ada Standard; and To deter- 
mine that the implementation-dependent behavior is allowed by the 
Ada Standard. Testing of this compiler was conducted by SofTech, 
Inc. under the direction of he AVF according to procedures estab- 
lished by the Ada Joint Program Office and administered by the 
Ada Validation Organization (AVO). On-side testing was completed 
16 November 1989 at Aloha OR. 


40229 (AD-A-219063/5/XAB) Parallel distributed process- 
ing: Implications for cognition and deve . Technical 
report. McClelland, J.L. Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Artificial Intelligence and Psychology Project. 11 Jul 1988. 
42p. (AIP—47). Available from NTIS, PC A03/MF A01. 

This paper provides a brief overview of the connectionist or par- 
alle! distributed processing framework for modeling cognitive 
processes, and considers the application of the connectionist 
framework to problems of cognitive development. Several aspects 
of cognitive development might result from the process of learning 
as it occurs in multi-layer networks. This learning process has the 
characteristic that it reduces the discrepancy between expected 
and observed events. As it does this, representations develop on 
hidden units which dramatically change both the way in which the 
network represents the environment from which it learns and the 
expectations that the network generates about environmental 
events. The learning process exhibits relatively abrupt transitions 
corresponding to stage shifts in cognitive development. These 
points are illustrated using a network that learns to anticipate which 
side of a balance beam will go down, based on the number of 
weights on each side of the fulcrum and their distance from the 
fulcrum on each side of the beam. The network is trained in an en- 
vironment in which weight more frequently govems which side will 
go down. It recapitulates the states of development seen in chil- 
dren, as well as the stage transitions, as it learns to represent 
weight and distance information. 


40230 (AD-A-219450/4/XAB) Subspace scheduling and 
parallel implementation of non-systolic regular Herative algo- 
rithms. Roychowdhury, V.P.; Kailath, T. Stanford Univ., CA (USA). 
Information Systems Lab. 1989. 17p. Available from NTIS, PC 
A03/MF A01. 

Pub. in VLSI Signal Processing, Vol. 1, 127-142(1989). 

The study of Regular Iterative Algorithms (RIAs) was introduced 
in a seminal paper by Karp, Miller, and Winograd in 1967. In more 
recent years, the study of systolic architectures has led to a 
renewed interest in this class of algorithms, and the class of algo- 
rithms implementable on systolic arrays (as commonly understood) 
has been identified as a precise subclass of RIAs include matrix 
pivoting algorithms and certain forms of numerically stable 
two-dimensional filtering algorithms. It has been shown that the so- 
called hyperplanar scheduling for systolic algorithms can no longer 
be used to schedule and implement non-systolic RIAs. Based on 
the analysis of a so-called computability tree we generalize the 
concept of hyperplanar scheduling and determine linear subspaces 
in the index space of a given RIA such that all variables lying on 
the same subspace can be scheduled at the same time. This sub- 
space scheduling technique is shown to be asymptotically optimal, 
and formal procedures are developed for designing processor ar- 
rays that will be compatible with our scheduling schemes. Explicit 
formulas for the schedule of a given variable are determined when- 
ever possible; subspace scheduling is also applied to obtain lower 
dimensional processor arrays for systolic algorithms. 


40231 (AD-A-219599/8/XAB) Northeast Artificial intelll- 
gence Consortium annual report-1988. Volume 12. Computer 
architectures for very large knowledge bases. Interim report, 
January-December 1988. Berra, P.B. Northeast Artificial Intelli- 
gence Consortium, Syracuse, NY (USA). Oct 1989. 307p. Available 
from NTIS, PC A14/MF A02. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated by the Air Force Systems Command, Rome Air Development 
Center, and the Office of Scientific Research. Its purpose is to con- 
duct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in the fourth year of the existence of the NAIC 
on the technical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile expert system 





for equipment maintenance, distributed Al for communications sys- 
tem control, automatic photointerpretation, and time-oriented 
problem solving, speech understanding systems, knowledge base 
maintenance, hardware architectures for very large systems, 
knowledge-based reasoning and planning, and a knowledge acqui- 
sition, assistance, and explanation system. The specific topic for 
this volume is the development of architectures for very large 
knowledge bases, especially in light of real-time requests, paral- 
lelism and the advent of optical computing. 


40232 (AD-A-219623/6/XAB) Parallel execution of Lisp pro- 
grams. Doctoral thesis. Weening, J.S. Stanford Univ., CA (USA). 
Dept. of Computer Science. Jun 1989. 95p. (STAN-CS—89-1265). 
Available from NTIS, PC AO5/MF A01. 

This dissertation considers several issues in the execution of 
Lisp programs on shared-memory multiprocessors. An overview of 
constructs for explicit parallelism in Lisp is first presented. The 
problem of partitioning a program into process and scheduling 
these processes are then described, and a number of methods for 
performing these are proposed. These include cutting off process 
creation based on properties of the computation tree of the pro- 
gram, and basing partitioning decisions on the state of the system 
at runtime instead of the program. An experimental study of these 
methods has been performed using a simulator for parallel Lisp. 
This is followed by a description of the experiments that were per- 
formed and an analysis of the results. Two programs are used as 
illustrations-a Fast Fourier Transform, which has an abundance of 
parallelism, and the Cocke-Younger-Kasami parsing algorithm, for 
which good speedup is not as easy to obtain. The difficulty of us- 
ing cutoff-based partitioning methods, and the differences between 
varios scheduling methods, are shown. A combination of partition- 
ing and scheduling methods which we call dynamic partitioning is 
analyzed in more detail. This method is based on examining the 
machine's runtime state; it requires that the programmer only iden- 
tify parallelism in the program, without deciding which potential 
parallelism is actually useful. We conclude that for programs whose 
computation trees have small height relative to their total size, dy- 
namic partitioning can achieve asymptotically minimal overhead in 
the cost of process creation. 


40233 (AD-A-219795/2/XAB) Object oriented simulation on 
transputer arrays using Time Warp. Memorandum report. 
Simpson, P. Royal Signals and Radar Establishment, Malvern 
(UK). Dec 1989. 63p. (RSRE-MEMO-4334). Available from NTIS, 
PC AO4/MF A01. 

The successful application of Transputers to distributed event 
driven heterogeneous simulation using the Time Warp methodology 
is demonstrated with transputers and OCCAM providing a natural 
vehicle for this class of simulation. The simulation technique basi- 
cally comprises a number of communicating simulation object 
processes, with appropriate action being taken to ensure the cor- 
rect chronological sequence of processed simulation events. Time 
Warp is particularly attractive, since it permits all parts of a dis- 
tributed processor network to operate in parallel (although some of 
the computation may later be undone). The need for hardware 
control of memory management has not been identified, although 
the requirement for a deadlock free, random point to point commu- 
nications strategy has. 


40234 (ANL/TM-476) A plan for scientific visualization at 
ANL. Bennington, T.A. (ed.); Rowlan, J. Argonne National Lab., IL 
(USA). Mar 1990. 27p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. Order Number DE90013565. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report discusses the uses of scientific visualization through 
computer simulation and graphics. Also covered are hardware and 
software tools available to users. (JEF) 


40235 (DOE/ER/03130-51) Level2 system: Programmers- 
users manual. Hoftun, J.S. Brown Univ., Providence, Ri (USA). 
Dept. of Physics. 15 Jun 1990. 31p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76ER03130. (COO- 
3130TC-51). Order Number DE90013324. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

This manual describes the design and implementation of particu- 
lar parts of the system for running high-level filter code in the 
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Level-2 “farm” of MicroVAX computers. The various chapters detail 
the interfaces to this system both from the point of programming 
TOOLs for inclusion in the filter-code and from the point of writing 
VMS programs to perform control and/or monitoring of this system. 
A lot of detailed descriptions about how this system works are 
omitted. It is separated into several chapters, each of which may 
have been released before as separate notes. The information in 
this manual supercedes ALL such previous notes. 


40236 (DOE/ER/25048-T2) NSPCG [Nonsymmetric Precon- 
ditioned Conjugate Gradient] user's guide: Version 1.0: A 
package for solving large sparse linear systems by various it- 
erative methods. Oppe, T.C.; Joubert, W.D.; Kincaid, D.R. Texas 
Univ., Austin, TX (USA). Center for Numerical Analysis. Apr 1988. 
85p. Sponsored by U.S. DOE Energy Research; National Science 
Foundation. DOE Contract FGO05-87ER25048. Grant CCR- 
8518722. (CNA-216). Order Number DE90013969. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

NSPCG (or Nonsymmetric Preconditioned Conjugate Gradient) is 
a computer package to solve the linear system Au = b by various 
iterative methods. The coefficient matrix A is assumed to be large 
and sparse with real coefficients. A wide selection of precondition- 
ers and accelerators is available for both symmetric and 
nonsymmetric coefficient matrices. Several sparse matrix data 
structures are available to represent matrices whose structures 
range from highly structures to completely unstructured. 36 refs., 8 
tabs. 


40237 (FASAC-TAR-90010912) Soviet image pattern recog- 
nition research. McKenney, B.L. (Science Applications 
International Corp., McLean, VA (USA). Foreign Applied Sciences 
Assessment Center); McGrain, M. (eds.); Klinger, A.; Aggarwal, 
J.K. Science Applications International Corp., McLean, VA (USA). 
Foreign Applied Sciences Assessment Center. Dec 1989. 158p. 
Sponsored by U.S. DOE Energy Research. DOE Contract Al01- 
83ER30052. Order Number DE90010912. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

This report is an assessment of the published Soviet image pat- 
tern recognition (IPR) research and was written by a panel of six 
US academic experts in that research field. Image pattern recogni- 
tion is a set of technological research topics involving automatic or 
interactive computer processing of pictorial information, utilizing op- 
tical, electronic, and computer technologies. This report focuses on 
IPR system configuration (optical, hybrid, digital), and current re- 
search. The topical chapter headings are Image Processing 
Hardware and Software Preprocessing, Statistical Pattern Recogni- 
tion, Computer Vision, and Optical Techniques and Systems. Soviet 
research in all areas of IPR is strong in theory, but limited by poor 
availability of equipment for generating and handling digital images, 
and digital computer hardware and software. Nevertheless, some 
Soviet IPR achievements compare favorably with those of the West. 
There is strong Soviet research in statistical pattern recognition, 
where fundamental relationships related to the factors determining 
error rates in classification of images are being developed. There 
has been good Soviet work in enhancement and restoration of im- 
ages (visible and radar) of the surface of Venus. There is a strong 
Soviet development program in optics and optical processing 
related to IPR. Nevertheless, the state of Soviet research in com- 
puter vision is ten to fifteen years behind the West, because of the 
lack of adequate hardware and software. The Soviet scientists in 
the area appear competent and knowledgeable of Western work, 
so that any improvement in their research output would be derived 
from access to more capable equipment. 402 refs., 4 figs., 4 tabs. 


40238 (FNAL/C-90/87) Cooperative processes software 
(CPS). Kaliher, C. Fermi National Accelerator Lab., Batavia, IL 
(USA). Apr 1990. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. (CONF-9004190—17: Computing 
in high energy physics, Santa Fe, NM (USA), 9-13 Apr 1990). Or- 
der Number DE90013848. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

CPS is a package of software tools for splitting a computational 
task, called a job, among a set of processes distributed over one 
or more processors. It is designed to function as a tool for solving 
computing problems which require many computing cycles per /O 
byte, and is well suited for computing platforms consisting of 
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“farms” of processors, operating in parallel. This paper describes 
three essential features of CPS: data transfers between cooperating 
processes, remote subroutine calls, and process queues. 5 figs. 


40239 (FNAL/C—90/88) Use of UNIX in large online proces- 
sor farms. Biel, J.R. Fermi National Accelerator Lab., Batavia, IL 
(USA). Apr 1990. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. (CONF-9004190-16: Computing 
in high energy physics, Santa Fe, NM (USA), 9-13 Apr 1990). Or- 
der Number DE90013849. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

There has been a recent rapid increase in the power of RISC 
computers running the UNIX operating system. Fermilab has be- 
gun to make use of these computers in the next generation of 
offline computer farms. It is also planning to use such computers in 
online computer farms. Issues involved in constructing online UNIX 
farms are discussed. 2 figs. 


40240 (IAEA-TECDOC-542, pp. 183-193) Usefulness of 
model-driven approaches to knowledge acquisition in techni 
cal domains. Akkermans, J.M. (Netherlands Energy Research 
Foundation, Petten (Netherlands)); Balder, J.R. International Atomic 
Energy Agency, Vienna (Austria). Feb 1990. (CONF-8810509-: 
Technical committee on use of expert systems in nuclear safety, 
Vienna (Australia), 17 Oct 1988). In Use of expert systems in 
nuclear safety: Report of a technical committee meeting held in Vi- 
enna, 17-21 October 1988. Order Number DE90631398. Available 
from NTIS (US Sales Only), PC A15/MF A01; OSTI; INIS. 
Knowledge acquisition is often considered as a major bottleneck 
in furthering the use of expert systems technology. Opinions on 
causes and solutions regarding this bottleneck diverge, however. In 
addition, current methods of knowledge acquisition and expert sys- 
tem development strongly deviate from good standard software 
engineering practices as well as from the ways knowledge is anal- 
ysed and modelled in most other technical domains. An approach 
is advocated in which expert system development is seen as an 
activity focussing on the formal modelling of specific types of 
knowledge. In this context, a short survey of discussions relating to 
the knowledge acquisition bottleneck is given and some research 
suggestions are brought forward that seem promising, also in re- 
ducing the gap with methods that have proved valuable in the 
technical and physical sciences. (author). 14 refs, 1 fig., 2 tabs. 


40241 (K/DSRD-419) Pacific Missile Test Center Informa- 
tion Resources Management Organization (code 0300): The 
ORACLE client-server and distributed processing architecture. 
Beckwith, A.L.; Phillips, J.T. Oak Ridge Gaseous Diffusion Plant, 
TN (USA). 10 Jun 1990. 21p. Sponsored by U.S. Department of 
Defense. DOE Contract AC05-840T21400. Order Number 
DE90013271. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Computing architectures using distributed processing and 
distributed databases are increasingly becoming considered ac- 
ceptable solutions for advanced data processing systems. This is 
occurring even though there is still considerable professional de- 
bate as to what “truly” distributed computing actually is and despite 
the relative lack of advanced relational database management soft- 


ware (RDBMS) capable of meeting database and system integrity - 


requirements for developing reliable integrated systems. This study 
investigates the functionally of ORACLE data base management 
software that is performing distributed processing between a 
MicroVAX/VMS minicomputer and three MS-DOS-based microcom- 
puters. The ORACLE database resides on the MicroVAX and is 
accessed from the microcomputers with ORACLE SQL*NET, DEC- 
net, and ORACLE PC TOOL PACKS. Data gathered during the 
study reveals that there is a demonstrable decrease in CPU de- 
mand on the MicroVAX, due to “distributed processing”, when the 
ORACLE PC Tools are used to access the database as opposed 
to database access from “dumb” terminals. Also discovered were 
several hardware/software constraints that must be considered in 
implementing various software modules. The results of the study 
indicate that this distributed data processing architecture is becom- 
ing sufficiently mature, reliable, and should be considered for 
developing applications that reduce processing on central hosts. 33 
refs., 2 figs. 
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40242 (LA-11812-MS) CAVEAT-GT: A general topology ver- 
sion of the CAVEAT code. Cline, M.C.; Dukowicz, J.K.; Addessio, 
'F.L. Los Alamos National Lab., NM (USA). Jun 1990. 82p. 

red by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE90013201. Available from NTIS, 
PC AOS/MF A01 - OSTI; GPO Dep. 

We describe a numerical technique for solving two-dimensional, 
compressible, multimaterial problems using a general topology 
mesh. Multimaterial problems are characterized by the presence of 
interfaces whose shapes may become arbitrarily complex in the 
course of dynamic evolution. Computational methods based on 
more conventional fixed-connectivity quadrilateral meshes do not 
have adequate flexibility to follow convoluted interface shapes and 
frequently fail due to excessive mesh distortion. The present 
method is based on a mesh of arbitrary polygonal cells. Because 
this mesh is dual to a triangulation, its topology is unrestricted and 
it is able to accommodate arbitrary boundary shapes. Additionally, 
this mesh is able to quickly and smoothly change local mesh reso- 
lution, thus economizing on the number of mesh cells, and it is able 
to improve mesh isotropy because in a region of uniform mesh the 
cells tend to become regular hexagons. The underlying algorithms 
are based on those of the CAVEAT code. These consist of an ex- 
plicit, finite-volume, cell-centered, arbitrary Lagrangian-Eulerian 
technique, coupled with the Godunov method, which together are 
readily adaptable to a general topology mesh. Several special tech- 
niques have been developed for this extension to a more general 
mesh. They include an interface propagation scheme based on 
Huygens’ construction, a “near-Lagrangian” mesh rezoning algo- 
rithm that minimizes advection while enhancing mesh regularity, an 
efficient global remapping algorithm that is capable of conserva- 
tively transferring quantities from one general mesh to another and 
various mesh restructuring algorithms, such as mesh reconnection, 
smoothing, and point addition and deletion. 18 refs., 39 figs. 


40243 (LA-UR-90-1960) On traveling wave solutions of a 
set of Boussinesq-like equations. Muto, V. (Los Alamos 
National Lab., NM (USA)); Lomdahl, P.S.; Christiansen, P.L. Los 
Alamos National Lab., NM (USA). Jun 1990. 16p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. (CONF-9005237-—1: 10. annual conference on nonlinear 
science: the next decade, Los Alamos, NM (USA), 21-25 May 
1990). Order Number DE90013182. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A set of coupled partial differential equations of Boussinesq type 
are derived in the continuum limit from the equations of motion of 
Toda lattice with a transversal degree of freedom. Here the numeri- 
cal stability of a hybrid traveling wave solution of such system (with 
longitudinal and transversal components) is investigated. 


40244 (LA-UR-90-2004) Cross-validation, learning set 
transformations, and generalization. Wolpert, D.H. Los Alamos 
National Lab., NM (USA). [1990]. 8p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract W-7405-ENG-36. 
(CONF-9006217—1: Rocky Mountain conference on artificial life, 
Las Cruces, NM (USA), Jun 1990). Order Number DE90013173. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This paper discusses using cross-validation as an aid to general- 
ization. It starts by showing how to use cross-validation to decide 
amongst a set of generalizer when the learning set consists of ex- 
amples of the text-to-phoneme problem. In addition to reproducing 
the learning set perfectly, the generalizer so chosen by cross- 
validation has an error rate on the testing set (7%) close to that 
which NETtalk has on the learning set (5%). This paper then 
presents an example of using cross-validation as part of a front- 
end to generalizes, i.e., as part of an algorithm for pre-processing 
a learning set of input/output examples before trying to generalize 
from it. The results of thirty-six comparisons between the perfor- 
mance of a generalizer and the performance of the generalizer 
with this front-end are presented. These comparisons involve 
numerical, Boolean, and visual tasks. In all but one of the compar- 
isons the front-end improves the generalization performance, often 
inducing perfect generalization. (The average ratio of the general- 
ization error rate with the front-end to the generalization error rate 
without the front-end is 0.23, + 0.05.) Finally, this paper ends by 





discussing some of the subtler mathematical issues involved in us- 
ing cross-validation to help generalization. 7 refs., 3 figs. 


40245 (LA-UR-90-2061) An angular weighting approach for 
calculating gradients and divergences. Kirkpatrick, R.C. Los 
Alamos National Lab., NM (USA). [1990]. 9p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
9006195-—2: Free Lagrange conference, Jackson Lake, WY (USA), 
3-7 Jun 1990). Order Number DE90013164. Available from NTIS, 
PC AO2/MF A01 - OSTI; GPO Dep. 

There are several desirable properties for a free Lagrange algo- 
rithm: a Lagrangian nature, reciprocity, minimization of numerical 
noise, numerical efficiency, and the ability to extend the algorithms 
to 3-D. In addition, some integral hydro formulations allow the 
mass points to drift among the other points because the diver- 
gences and gradients do not depend explicitly on the position of a 
mass point between two other mass points. Therefore, another de- 
sirable property is a restoring force that keeps the mesh regular. 
An algorithm based on the angles subtended by the Voronoi poly- 
gon sides satisfies all the above criteria, except the fourth; this is 
because of the necessity of using trigonometric functions. Never- 
theless, this loss of efficiency may be compensated by the 
avoidance of reconnection noise. 3 refs., 3 figs. 


40246 (ORNL/FTR-2688) [An empirical investigation of the 
use of ranks in xps sampling]: Foreign trip report, September 
6, 1987—September 16, 1987. Wright, T. Oak Ridge National Lab., 
TN (USA). 30 Sep 1987. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90012335. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The traveler attended the conference, the 46th Session of the In- 
ternational Statistical Institute, and presented the technical paper 
“An Empirical Investigation of the Use of Ranks in xps Sampling.” 
Many papers of particular interest to ORNL research and applied 
statisticians were presented on various topics including principles 
and strategies of data analysis, survey sampling, multivariate anal- 
ysis, stochastic models in biomedicine, time series, statistical 
computing, nonparametrics, environmental risk assessment, artifi- 
cial intelligence and expert systems in statistics, and official 
statistics. Session topics of particular interest to the traveler in- 
cluded variance estimation with complex samples, missing data, 
small area statistics, and sampling methods. 


40247 (ORNL/FTR-2700) [46th session of International Ste- 
tistical Institute and the first IASC world conference]: Foreign 
trip report, September 5-27, 1987. Bowman, K.O. Oak Ridge Na- 
tional Lab., TN (USA). 6 Oct 1987. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO05-840R21400. Order Number 
DE90012324. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler attended and presented a paper at the 46th Session 
of The International Statistical Institute. Also, attended and pre- 
sented an invited paper at the First IASC (International Association 
of Statistical Computing, a Section of the International Statistical 
Institute) World Conference on Computational Statistics and Data 
Analysis. Papers of particular interest to ORNL statistical program 
are papers on random number generators, application of algebraic 
languages, statistical graphics and quality control. The traveler also 
met with scientists and engineers of Kansai Power Electric Com- 
pany and acquired information of successful TQC (Total Quality 
Control) operation at the Kansai Nuclear Power Plant. 


40248 (ORNL/FTR-3654) [The workshop on experimental 
design and quality improvement]: Foreign trip report, June 9— 
16, 1990. Mitchell, T.J. Oak Ridge National Lab., TN (USA). 21 
Jun 1990. 3p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO05-840R21400. Order Number DE90013300. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This report, dated June 21, 1990, covers the trip to Taiwan of Dr. 
Toby J. Mitchell, Statistician in the Mathematical Sciences Section, 
Engineering Physics and Mathematics Division, Oak Ridge National 
Laboratory. The trip was supported by the Institute of Statistics of 
the Academia Sinica of the Republic of China (hereafter called “the 
Institute”). The purpose of the trip was to attend and present an in- 
vited paper at the Workshop on Experimental Design and Quality 
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Improvement held at the Institute in Taipei, Taiwan, June 11-13. 
The presented paper described two applications of recent work at 
ORNL in the design and analysis of computer experiments. The In- 
stitute was the only site visited. Principal contacts were with Dr. 
Min-Te Chao, the Director of the Institute, and with the other five 
speakers: Dr. V. N. Nair (AT&T bell Laboratories), Professor R. A. 
Bailey (Rothamsted Experimental Station, UK), Professor S. He- 
dayat (University of Illinois, Chicago), Professor C. F. J. Wu 
(University of Waterloo, Canada), and Professor C. S. Cheng (Uni- 
versity of California, Berkeley). The main activities consisted of 
attending the Workshop, contributing to the discussions, and pre- 
senting one of the talks. Informal technical discussions were 
somewhat limited, and mostly involved the other speakers. The 
main benefits to our research, which is funded by DOE’s Applied 
Mathematical Sciences Program, was to gain greater international 
exposure for our work, and to discover new applications for it. 


40249 (PB—90-210105/XAB) Amoeba on a multiprocessor. 
van Moergestel, L.J.M.; Bal, H.E.; Kaashoek, F.; van Renesse, R.; 
Sharp, G.J. Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. Dec 1989. 13p. (IR-206). Available from 
NTIS, PC A03/MF A01. 

The Amoeba distributed operating system has been in develop- 
ment and use for over eight years now. The paper describes the 
hardware of the processor pool on which Amoeba runs. 


40250 (PB-90-867581/XAB) Single instruction stream- 
multiple data stream (SIMD) computer architecture. January 
1975-March 1987 (A Bibliography from the INSPEC: Informa- 
tion Services for the Physics and Engineering Communities 
data base). Report for January 1975-March 1987. National Tech- 
nical Information Service, Springfield, VA (USA). May 1990. 138p. 
Available from NTISPC NO1/MF NO1. 

See also PB—90-867599. 

This bibliography contains citations concerning a computer archi- 
tecture referred to as Single Instruction Stream - Multiple Data 
Stream or SIMD. SIMD is one example of a parallel computer ar- 
chitecture. This highly technical bibliography contains algorithms, 
hardware configurations, applications in robotics and graphics, data 
handling, and new design considerations for improved efficiency. 
(This updated bibliography contains 289 citations, none of which 
are new entries to the previous edition.) 


40251 (PB-90-867599/XAB) Single instruction stream- 
multiple data stream (SIMD) computer architecture. April 
1987-April 1990 (A Bibliography from the INSPEC: Information 
Services for the Physics and Engineering Communities data 
base). Report for April 1987-April 1990. National Technical Infor- 
mation Service, Springfield, VA (USA). May 1990. 151p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-87-856175. See also PB-90-867581. 

This bibliography contains citations concerning a computer archi- 
tecture referred to as Single Instruction Stream - Multiple Data 
Stream or SIMD. SIMD is one example of a parallel computer ar- 
chitecture. This highly technical bibliography contains algorithms, 
hardware configurations, applications in robotics and graphics, data 
handling, and new design considerations for improved efficiency. 
(This updated bibliography contains 251 citations, all of which are 
new entries to the previous edition.) 


40252 (SAND-89-0528) NWC [Nuclear Weapon Complex] 
CIM file header specification: Version 2.0. Aragon, K.M. (ed.) 
(Digital Equipment Corp., Albuquerque, NM (USA)); Denman, S.D. 
Sandia National Labs., Albuquerque, NM (USA). Apr 1990. 33p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract AC04-76DP00789. Order Number DE90013596. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document describes the Nuclear Weapons Complex (NWC) 
“detached” CIM file header. The file header concept is defined and 
its form and content are specified. Guidelines for the use of file 
headers by the CIM community in the NWC are also included. This 
document is the result of the combined efforts of the Lead Labora- 
tory and the NWC File Header Subgroup. It has evolved through a 
process of cooperation and compromise and represents a consen- 
sus view of the NWC. 
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40253 (SAND-90-0714C) The ASSESS [Analytic System 
and Software for Evaluating Safeguards and Security] 
Outsider module with multiple analyses. Snell, M.K. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Winbiad, A.E.; Bingham, B.; 
Key, B.; Walker, S. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 19p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-9007106—11: Institute of 
nuclear materials management conference, Los Angeles, CA 
(USA), 15-18 Jul 1990). Order Number DE90013312. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Analytic System and Software for Evaluating Safeguards 
and Security (ASSESS) includes modules for analyzing vuinerabili- 
ties against outsider and insider adversaries. The ASSESS 
Outsider Analysis Module has been upgraded to allow for defining, 
analyzing, and displaying the results of multiple analyses. Once a 
set of threat definitions have been defined in one Outsider file, they 
can be readily copied to other Outsider files. This multiple analysis, 
or batch, mode of operation provides an efficient way of covering 
the standard DOE outsider threat spectrum. A new approach for 
coupling the probability of interruption, P(l), values and values 
calculated by the ASSESS Neutralization module has been imple- 
mented in Outsider and is described. An enhanced capability for 
printing results of these multiple analyses is also included in the 
upgraded Outside module. 7 refs., 7 figs., 1 tab. 


40254 (UCRL-JC—103972) Projection methods for solving 
nonlinear systems of equations. Brown, P.N. (Lawrence Liver- 
more National Lab., CA (USA)); Saad, Y. Lawrence Livermore 
National Lab., CA (USA). Apr 1990. 15p. Sponsored by U.S. De- 
partment of Defense; U.S. DOE Defense Programs; U.S. DOE 
Energy Research; National Aeronautics and Space Administration. 
DOE Contract W-7405-ENG-48. (CONF-9005229-1: NATO ad- 
vanced research workshop on defects, singularities, and patterns 
in nematic liquid crystals, Orsay (France), 28 May - 1 jun 1990). 
Order Number DE90012990. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

This paper describes several nonlinear projection methods based 
on Krylov subspaces and analyzes their convergence. The proto- 
type of these methods is a technique that generalizes the 
conjugate direction method by minimizing the norm of the function 
F over some subspace. The emphasis of this paper is on nonlinear 
least squares problems which can also be handled by this general 
approach. 


40255 (VTT-TIED-946) BelNet - A computer program for 
belief-network processing. Lehtilae, A. (Valtion Teknillinen 
Tutkimuskeskus, Otaniemi (Finland). Ydinvoimatekniikan Lab.). Val- 
tion Teknillinen Tutkimuskeskus, Espoo (Finland). Feb 1989. 55p. 
(in Finnish). Project YDI7016. Order Number DE90631544. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01; OSTI; INIS. 
Recent work relating statistical models to graphical representa- 
tions of dependency relationships has produced new powerful 
belief-network techniques for propagating the impact of new 
evidence and beliefs. So far the best applicable methods - with re- 
spect to computational complexity - have been developed within 
the Bayesian tradition, thus implying that beliefs are consistent with 
the axioms of probability theory. The advocates of these new tech- 
niques emphasize that the elementary building-blocks which make 
up human probabilistic knowledge are not the entries of a joint dis- 
tribution table but, rather, the low-order marginal and conditional 
probabilities defined over small clusters of propositions. Belief up- 
dating is to be performed by a process that preserves the structure 
of human reasoning in the sense that each computational step ob- 
tains inputs only from neighbouring, semantically related variables. 
In this report three belief-network algorithms are presented. Two of 
these are applicable only to singly-connected networks but produce 
exact results efficiently. The third algorithm uses stochastic simula- 
tion to give estimates of exact belief values and is especially suited 
for complex, nondecomposable models representable by multiply- 
connected belief networks where the complexity of analytical 
computation is prohibitive. The algorithms studied apply only to net- 
works with discrete variables. A computer program written in Lisp, 
which provides means for constructing, modifying and processing 
belief networks, is described. Implementations of the three algo- 
rithms mentioned are included in the capabilities of the program. 
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Additionally, the program offers methods for assessing conditional 
probabilities between variables by user-defined functions. Func- 
tions performing the most important tasks of the program have also 
been made available for direct use in application programs. 


40256 (VTT-TUTK-658) The ACR-program for automatic fi- 
nite element model generation for part through cracks. 
Leinonen, M.S. (Valtion Teknillinen Tutkimuskeskus, Otaniemi (Fin- 
land). Ydinvoimatekniikan Lab.); Mikkola, T.P.J. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1989. 81p. Order Number 
DE90631545. Available from NTIS (US Sales Only), PC AO5/MF 
A01; OSTI; INIS. 

The ACR-program (Automatic Finite Element Model Generation 
for Part Through Cracks) has been developed at the Technical Re- 
search Centre of Finland (VTT) for automatic finite element model 
generation for surface flaws using three dimensional solid ele- 
ments. Circumferential or axial cracks can be generated on the 
inner or outer surface of a cylindrical or toroidal geometry. Several 
crack forms are available including the standard semi-elliptical 
surface crack. The program can be used in the development of au- 
tomated systems for fracture mechanical analyses of structures. 
The tests for the accuracy of the FE-mesh have been started with 
two-dimensional models. The results indicate that the accuracy of 
the standard mesh is sufficient for practical analyses. Refinement 
of the standard mesh is needed in analyses with high load levels 
well over the limit load of the structure. 


40257 Analysis of a parallel multigrid algorithm. Chan, T.F. 
(Colorado Univ., Denver (USA)); Tuminaro, R.S. pp. 66-86 of Cop- 
per Mountain Conference on Multigrid Methods, 4th, Copper 
Mountain, CO, Apr. 9-14, 1989, Proceedings. Mandel, J. Mc- 
cormick, S.F.; Farhat, C.; Dendy, J.E. Jr.; Lonsdale, G. Society for 
Industrial and Applied Mathematics, Philadelphia, PA (US) (1989). 
(CONF-8904360—: 4. Copper Mountain conference on multigrid 
methods, Copper Mountain, CO (USA), 9-14 Apr 1989). 

This paper considers the parallel multigrid algorithm of Frederick- 
son and McBryan (1987). This algorithm uses multiple coarse-grid 
problems (instead of one) in the hope of accelerating convergence, 
and is found to have a close relationship to traditional multigrid 
methods. Specifically, the parallel coarse-grid correction operator is 
identical to a traditional multigrid coarse-grid correction operator, 
except that the mixing of high and low frequencies caused by 
aliasing error is removed. Appropriate relaxation operators can be 
chosen to take advantage of this property. Comparisons between 
the standard multigrid and the new method are made. 30 refs. 


40258 Microcomputer simulation of a gas-driven free-piston 
pump. Whitehead, J.C. (Univ. of California, Lawrence Livermore 
National Lab., Livermore, CA (US)). pp. 74-78 of Modeling and 
simulation on microcomputers, 1989. Allen, R.W. Society for Com- 
puter Simulation, San Diego, CA (USA) (1989). (CONF-890128-: 
Society for Computer Simulation western multiconference, San 
Diego, CA (USA), 4-6 Jan 1989). 

The dynamics of a gas-driven free-piston liquid pump were ana- 
lyzed by microcomputer simulation prior to design and fabrication 
of a prototype pump. Custom valve specifications, sizing of fluid 
passageways, and other design details were based on Fortran sim- 
ulations. The pump consists of coaxial cylinders for pressurized 
gas and the pumped liquid, with a single free piston which seals 
both chambers. At the end of a pumping stroke, inertia continues 
to drive the piston forward after the gas pressure has decreased, 
exposing a large circumferential exhaust port area. The operation 
of this passive gas exhaust valve was optimized by adjusting the 
exhaust port geometry, liquid and piston inertias, and other simula- 
tion parameters prior to dimensioning the physical parts. The 
structure of the simulation code is explained, and simulation run 
times are given. 


40259 The domain reduction method - High way reduction 
in three dimensions and convergence with inexact solvers. 
Douglas, C.C. (Colorado Univ., Denver (USA)); Mandel, J. pp. 149- 
160 of Copper Mountain Conference on Multigrid Methods, 4th, 
Copper Mountain, CO, Apr. 9-14, 1989, Proceedings. Mandel, J. 
Mccormick, S.F.; Farhat, C.; Dendy, J.E. Jr.; Lonsdale, G. Society 
for Industrial and Applied Mathematics, Philadelphia, PA (US) 
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(1989). (CONF-8904360-: 4. ¢ Mountain conference on 
multigrid methods, Copper Mountain, CO (USA), 9-14 Apr 1989). 

A method for parallel solution of elliptic partial differential equa- 
tions is proposed which decomposes the problem into a number of 
independent subproblems on subspaces of the underlying solution 
space. Using symmetries of the domain, up to 64 such subprob- 
lems are obtained for a three-dimensional cube, and the method 
reduces to a direct solver. In the general case, or when the sub- 
problems are solved only approximately, the method becomes an 
iterative method or can be used as a preconditioner. Bounds on 
the resulting convergence factors and condition numbers are given. 
16 refs. 


40260 A multigrid-like sem/-iterative algorithm for the mas- 
sively parallel solution of large scale finite element systems. 
Farhat, C. (Colorado Univ., Denver (USA)). pp. 171-180 of Copper 
Mountain Conference on Multigrid Methods, 4th, Copper Mountain, 
CO, Apr. 9-14, 1989, Proceedings. Mandel, J. Mccormick, S.F.; 
Farhat, C.; Dendy, J.E. Jr.; Lonsdale, G. Society for Industrial and 
Applied Mathematics, Philadelphia, PA (US) (1989). (CONF- 
8904360-: 4. ¢ Mountain conference on multigrid methods, 
Copper Mountain, CO (USA), 9-14 Apr 1989). 

A semiiterative multigridlike algorithm is developed analytically 
for the efficient solution of a class of ill-conditioned FEM problems 
on a CM 2 highly parallel processor. The basic features of the CM 
2 multiprocessor are reviewed; their implications for the implemen- 
tation of direct solvers are discussed; a coarse/fine semiiterative 
algorithm is derived; and its multigrid interpretation is presented. 
Results for the half-model of a high-performance fighter aircraft, 
although obtained with a 4-processor Cray 2 shared-memory com- 
puter rather than a CM 2, demonstrate a speed-up of 3.62 relative 
to a direct parallel profile solver (Farhat and Wilson, 1988). 8 refs. 


40261 Local corrections for eliminating the pollution effect 
of reentrant corners. Rude, U. (Colorado Univ., Denver (USA)). 
pp. 365-382 of Copper Mountain Conference on Multigrid Methods, 
4th, Copper Mountain, CO, Apr. 9-14, 1989, Proceedings. Mandel, 
J. Mccormick, S.F.; Farhat, C.; Dendy, J.E. Jr.; Lonsdale, G. Soci- 
ety for Industrial and Applied Mathematics, Philadelphia, PA (US) 
(1989). (CONF-8904360—-: 4. Copper Mountain conference on 
multigrid methods, Copper Mountain, CO (USA), 9-14 Apr 1989). 
The accurate numerical solution of elliptic partial differential 
equations with singular solutions is particularly difficult; the error 
increases all over the solution domain by the so-called pollution ef- 


fect. This paper examines local corrections, where only a few of © 


the discrete equations must be modified, independent of the mesh 
size. Using these modifications, the pollution effect can be sup- 
pressed, so that higher accuracy can be obtained by linear finite 
elements. The proof is based on the variational formulation and is 
outlined for the case of Poisson's equation with reentrant corners. 
Applications of this correction technique within the multigrid method 
are presented. 16 refs. 


40262 Parallel multigrid algorithms and computer vision 
applications. Szeliski, R. (Colorado Univ., Denver (USA)); Ter- 
zopoulos, D. pp. 383-398 of Copper Mountain Conference on 
Multigrid Methods, 4th, Copper Mountain, CO, Apr. 9-14, 1989, 
Proceedings. Mandel, J. Mccormick, S.F.; Farhat, C.; Dendy, J.E. 
Jr.; Lonsdale, G. Society for Industrial and Applied Mathematics, 
Philadelphia, PA (US) (1989). (CONF-8904360-: 4. Copper Moun- 
tain conference on multigrid methods, Copper Mountain, CO 
(USA), 9-14 Apr 1989). 

Three parallel multigrid algorithms are presented which are 
suitable for implementation on fine-grained massively parallel ar- 
chitectures. These algorithms solve efficiently very large 
piecewise-continuous reconstruction problems involving sparse 
data. Problems of this sort occur frequently in the field of computer 
vision. The first algorithm employs a set of dynamically coupled 
concurrent relaxation processes that minimize a multilevel energy 
functiona. The second algorithm performs a relative decomposition 
of the solution into multilevel components and is amenable to fully 
parallel relaxation. It is related to the third algorithm, which per- 
forms parallel conjugate-gradient descent over a hierarchical set of 
basis functions. 27 refs. 


40263 A comparison of the Crank-Nicolson and waveform 
relaxation multigrid methods on the intel hypercube. Vande- 
walle, S. (Colorado Univ., Denver (USA)); Piessens, R. pp. 
417-434 of Copper Mountain Conference on Multigrid Methods, 
4th, Copper Mountain, CO, Apr. 9-14, 1989, Proceedings. Mandel, 
J. Mecormick, S.F.; Farhat, C.; Dendy, J.E. Jr.; Lonsdale, G. Soci- 
ety for Industrial and Applied Mathematics, Philadelphia, PA (US) 
(1989). (CONF-8904360-: 4. Copper Mountain conference on 
multigrid methods, Copper Mountain, CO (USA), 9-14 Apr 1989). 

The parallel implementation of two algorithms is compared to 
solve linear parabolic partial differential equations. The Crank- 
Nicolson method is well-known and frequently used. It transforms 
the parabolic problem into a sequence of elliptic equations, which 
can be solved using multigrid. The second method, known as 
multigrid dynamic iteration or multigrid waveform relaxation, is rela- 
tively recent. It treats the parabolic problem as a whole and solves 
for all unknowns simultaneously. The methods have been imple- 
mented and tested on an Intel hypercube. 14 refs. 
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Refer also to citation(s) 38621, 38704, 38705, 38861, 38877, 
38878, 39072, 39538, 39629, 39645, 39680, 39723, 39787, 40210, 
40241, 40252 


40264 (CEA-CELV-RA-1988) The 1988 CEA progress report 
on laser research programs. CEA Centre d’Etudes de Limeil, 94 
- Villeneuve-Saint-Georges (France). 1988. 380p. (In French). Or- 
der Number DE90506167. Available from NTIS (US Sales Only), 
PC A17/MF A01. 

The 1988 CEA progress report, concerning laser investigations, 
is presented. The aim of the research programs on laser/matter in- 
teractions is to contribute to the military application works on this 
field, as well as to the development of the inertial confinement fu- 
sion physics. The activities related to the installation and starting of 
Phebus laser system are described. The development of soft x-ray 
instrumentation are included. In the field of numerical simulations, 
the improvement of FCI 1 and 2 codes are extended for increasing 
the field of the physical phenomena taken into account and getting 
their use more flexible to the experiment analysis. 


40265 (CONF-900210-51) Automation through the PIP 
[Program implementation Plan] Concurrence System improves 
Information sharing among DOE managers. !mhoiz, R.M.; 
Berube, D.S.; Peterson, J.L. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Management Systems Labs. [1990]. 
7p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
FG02-88DP48058. From Waste management ‘90: working towards 
a cleaner environment: waste processing, transportation, storage 
and disposal, technical programs and public education; Tucson, AZ 
(USA); 25 Feb - 1 mar 1990. Order Number DE90013216. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Program Implementation Plan (PIP) Concurrence System is 
designed to improve information sharing within the US Department 
of Energy (DOE) and between DOE and the Field. Effectively shar- 
ing information enables DOE managers to make more informed, 
effective decisions. The PIP Concurrence System improved infor- 
mation sharing among DOE managers by defining the automated 
process for concurring on a DOE document, thus reducing the time 
required to concur on the document by 75%. The first step in defin- 
ing an automated process is to structure the process for concurring 
on a document. Only those DOE managers with approved access 
could review certain parts of a document on a concurrence system. 
Remember that the concurrence process is a sign off procedure 
unlike a commentary process in which comments may not be 
restricted to certain people. The commentary process is the begin- 
ning of the concurrence process. The commentary process builds a 
document; the concurrence process approves it. 6 refs., 7 figs. 


40266 (ETDE/PUB—1) Energy Data Base: Subject cate- 
gorles and scope. USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (USA). [1990]. 60p. Sponsored by En- 
ergy Technology Data Exchange. Order Number DE90009212. 
Available from NTIS, PC AO5/MF A01 - OSTI. 
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The purpose of this publication is twofold: Cowan 
zations or individuals who select informational materials for 
inclusion in the ETDE (Energy Technology Data Exchange) and 2 
for use as an aid in database searching. Subject categories and 
corresponding codes are established to define the scope of, or de- 
gree of interest in, energy information to be selected by those who 
enter machine-readable bibliographic records into the Energy Data 
Base. For persons conducting online searching or creating selec- 
tive dissemination of information (SDI) subsets, this publication 
facilitates the selection of energy topics. These scope notes and 
category definitions also apply to online energy databases identi- 
fied as ENERGY on STN international (Federal Republic of 
Germany) and as DOE ENERGY offered by Dialog Information 
Services (USA). 


40267 (FNAL-TM—1667) Fermilab Library Garrett, 
P.; Ritchie, D. Fermi National Accelerator Lab., Batavia, IL (USA). 
3 May 1990. 25p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (CONF-9005239-1: 1. inter: 
workshop on preprint database ma , Geneva (Switzer- 
land), 14-16 May 1990). Order Number DE90012043. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Preprint database management as done at various centers — the 
subject of this workshop — is hard to separate from the overall ac- 
tivities of the particular center. We therefore present the wider 
context at the Fermilab Library into which preprint database man- 
agement fits. The day-to-day activities of the Library aside, the 
dominant activity at present is that of the ongoing Fermilab Library 
Automation. A less dominant but relatively time-consuming activity 
is that of doing more online searches in commercial databases on 
behalf of laboratory staff and visitors. A related activity is that of 
exploring the benefits of end-user searching of similar sources as 
opposed to library staff searching of the same. The Library Au- 
tomation Project, which began about two years ago, is about to go 
fully “online.” The rationale behind this project is described in the 
documents developed during the December 1988—February 1989 
planning phase. 


40268 (ILL-RA-1988) Annual Report 88. Institut Max von 
Laue - Paul Langevin (ILL), 38 - Grenoble (France). 1988. 232p. 
Order Number DE90506188. Available from NTIS (US Sales Only), 
PC A11/MF A01. 

The 1988 progress report of the Institut Laue-Langevin (ILL) is 
presented. The ILL is a service institute created so that chemistry, 
solid state physics, fundamental and nuclear physics, biology and 
metallurgy specialists can use the unique power of neutron tech- 
niques on their investigations. The report includes the reactor 
operation, the research programs and the obtained results and in- 
ternational cooperation. The activities of the ILL departments and 
the communications are given. 


40269 (LBL-27198) Representing processes in the ex- 
tended ent lonship model. Markowitz, V.M. Lawrence 
Berkeley Lab., CA (USA). Feb 1990. 8p. ored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00098. (CONF- 
900214-3: 6. international conference on data engineering, Los 
Angeles, CA (USA), 5-9 Feb 1990). Order Number DE90013350. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Although closely related, functional and structural aspects of in- 
formation systems are modeled usually independently of each 
other. In this paper we propose to combine functional and struc- 
tural modeling into an integrated design methodology. We choose 
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for this purpose two popu 

Data-Flow oriented functional 

Relationship (EER) data model. j 
generally precedes structural modeling the design 
systems, we examine how functional i 
sented using EER construct. Our me’ 


40270 (PNL-MA-588) Hanford Ground-Water Date Base 
management guide: PNL Administrative/Technical Procedures. 
ons J.T.; Mitchell, P.J.; Muffett, D.M.; Fruland, R.M.; Moore, 

S.B.; Marshall, S.M. Pacific Northwest Lab., Richland, WA (USA). 
pn ‘1990. a Sponsored by U.S. DOE Management & Adminis- 

Contract ACO6-76RL01830. Order Number 
Depooraeon.. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

This guide describes the Hanford Ground-Water Data Base (HG- 
WDB), a computerized data base used to store hydraulic head, 
sample oe temperature, geologic, and well-structure infor- 
mation for er monitoring wells on the Hanford Site. 
These data are stored for the purpose of data retrieval for report 
generation and also for historical purposes. This guide is intended 
as an aid to the data base manager and the various staff authorized 
to enter and verify data, maintain the data base, and maintain the 
supporting software. This guide focuses on the structure of the HG- 
WDB, providing a fairly detailed description of the programs, files, 
and parameters. Data-retrieval instructions for the general user of 
the HGWDB will be found in the HGWDB User's Manual. 6 figs. 


40271 (SAND-90-0982C) Moduler authentication systems. 
Johnson, C.S.; Hale, W.R.; Mangan, D.L. Sandia National Labs., 
U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
9007112-2: 6. annual symposium and technical displays on 
physical and electronic security, Philadelphia, PA (USA), 30 Jul - 2 
aug 1990). Order Number DE90013402. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Authentication system are required in situations where it is not 
necessary to protect the contents of the information but to verify 
the transfer of the information. The Modular Video Authentication 
System (MVAS) has been developed by Sandia National Laborato- 
ries to provide authentication of video signals in already-wired 
systems. The video authentication technique uses similar micropro- 
cessor circuitry at the transmission point, and at the receiving 
point, to select sample points from the video images for compari- 
son. If a significantly different image was substituted, the 
Ne ee en ee eee 
would not be authenticated. A similar system has been developed 
by Sandia for authenticating digital data transmissions. This system 
is used to determine whether any data alternation or substitution 
has ae between the point of the data transmission and the 
point of the data reception. As with the MVAS, authentication 
sou is required at both the transmission and receiving loca- 
tions for the system operation. This paper describes both the video 
authentication system and the digital data authentication system, 
how authentication is accomplished, and how the systems interface 
with existing hardware. 3 figs. 
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tios in the reaction ete--—+7*+7— at the storage ring PETRA, 
15:40044 (R;DE;In German) 

Max-Pianck-institut fuer Plasmaphysik, Garching (Germany, 
F.R.) 

Far forward scattering of COz laser radiation by plasma density 

fluctuations in the W VII-A stellarator, 15:40153 (R;DE) 
Maxwell Labs., Inc., San Diego, CA (USA) 

Long-pulse narrowband XeCl laser studies. Final report, 15:39473 
(R;US) 

MHD Development Corp., Butte, MT (USA) 

Conceptual design of a coal-fired MHD [magnetohydrodynamics] 
retrofit: Executive summary, 15:38801 (R;US) 

Michigan Univ., Ann Arbor, Mi (USA). Gas Dynamics Labs. 

Holocinematography for studies of turbulent multiphase flow. Final 
report, 15 December 1988-15 December 1989, 15:39455 (R;US) 

Minerals Management Service, Herndon, VA (USA) 

Outer continental shelf oil and gas activities: Alaska update, 
September 1988—January 1990, 15:38475 (R;US) 

Outer continental shelf oil and gas activities: Pacific update, Au- 
gust 1987—November 1989, 15:38444 (R;US) 

Minerals Management Service, Metairie, LA (USA). Gulf of Mex- 
ico OCS Regional Office 

Gulf of Mexico Sales 131, 135, and 137: Central, western, and 
eastern planning areas. Draft environmental impact statement, 
15:38506 (R;US) 


National Aerospace Lab., Chofu, Tokyo (Japan) 


Mission Research Corp., Santa Barbara, CA (USA) 

Analysis of salmon near-field data for nonlinear attenuation. Final 

technical report, August 1987-October 1989, 15:39856 (R;US) 
Missouri Univ., Columbia, MO (USA) 

Explorations of mechanisms regulating ectomycorrhizal coloniza- 
tion of boron-fertilized pine: Quarterly report, April 1, 1990—June 
30, 1990, 15:39804 (R;US) 

Mitre Corp., McLean, VA (USA) 

Filmless radiology: The design, integration, implementation, and 
evaluation of a digital-imaging network. The applicability of digi- 
tal imaging to the US Army combat medical care system. Annual 
report, 1 March 1986-28 February 1987, 15:39796 (R;US) 

Filmless radiology: The design, integration, implementation, and 
evaluation of a digital imaging network. Potential investigations 
to be conducted in conjunction with the Digital-lmaging Network 
System (DINS) evaluation project. Revision 1. Annual report, 1 
March 1987-28 February 1988, 15:39797 (R;US) 

MK-Ferguson Co., Cleveland, OH (USA) 

Proof of concept testing of the advanced NOXSO flue gas cleanup 
process: Quarterly progress report, July-September 30, 1989, 
15:38808 (R;US) 

Proof of concept testing of the advanced NOXSO flue gas cleanup 
process: Quarterly technical progress report, January 1—March 
31, 1990, 15:38809 (R;US) 

Montana State Univ., Bozeman, MT (USA). Dept. of Electrical 
Engineering 

Computer controlled MHD power consolidation and pulse genera- 
tion system: Technical progress report, April 1989-September 
1989, 15:39085 (R;US) 
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National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 

Aeolian removal of dust from photovoltaic surfaces on Mars, 
15:38766 (R;US) 

Fluorinated graphite fibers as a new engineering material: 
Promises and challenges, 15:39329 (R;US) 

Heat treatment study of the SiC/Ti-15-3 composite system. Final 
report, 15:39330 (R;US) 

Hot filament technique for measuring the thermal conductivity of 
molten lithium fluoride, 15:39406 (R;US) 

Investigation of methods to produce a uniform cloud of fuel parti- 
cles in a flame tube, 15:39469 (R;US) 

Proposed for presentation at the Japan International Tribology 
Conference, Nagaya, Japan, 29 October-1 November 1990, 
15:39405 (R;:US) 

Results of an attempt to measure increased rates of the reaction 
D-2 + D-2 yields He-3 + n in a nonelectrochemical cold fusion 
experiment, 15:40102 (R;US) 

Thermo-oxidative stability studies of PMR-15 polymer matrix com- 
posites reinforced with various fibers, 15:39331 (R;US) 

National Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center 

Estimates of galactic cosmic ray shielding requirements during so- 
lar minimum, 15:39820 (R;US) 

Radiation exposure for manned Mars surface missions, 15:39821 
(R;US) 

Reliability of equivalent sphere model in blood-forming organ dose 
estimation, 15:39822 (R;US) 

National Aeronautics and Space Administration, Washington, 
DC (USA) 

FGK stars and T Tauri stars: Monograph series on nonthermal 

phenomena in stellar atmospheres, 15:39894 (R;US) 
National Aerospace Lab., Chofu, Tokyo (Japan) 

Decay of secondary flow and the associated loss variation down- 
stream of an annual turbine stator cascade, 15:39151 (R;JP) 

Hard start problem of the apogee engine for the ETS-VI, 15:39113 
(R;JP;In Japanese) 

Influence coefficient matrix for sizing of fine particles by intensity 
pattern analysis of scattered polarized light, 15:39428 (R;JP;In 
Japanese) 
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National Aerospace Lab., Chotu, Tokyo (Japan) 


Low oxygen combustion tester for high temperature reheat com- 
bustors, 15:39470 (R;JP;in Japanese) 

Measurement of temperature profile on adiabatic aerofoil model by 
radiation thermometer, 15:39471 (R;JP;in Japanese) 

Measurement of velocity and temperature profiles at the exit plane 
of a tubular gas turbine combustor, 15:39150 (R;JP;In Japanese) 

Noncontact measurement of rotating blade vibrations, 15:39153 
(R;JP;in Japanese) 

Performance evaluation of LE-7 high pressure pumps, 15:39112 
(R;JP;in Japanese) 

Probabilistic approach to the certification for fatigue durability of 
composite structures, 15:39333 (R;JP) 

Research and development of advanced gas turbine, 15:39152 
(R;JP;in Japanese) 

Space plane model for visual measurement of aerodynamic heat- 
ing, 15:39111 (R;JP) 

Study of recent fuel oil cost in air lines (Part 2): Fuel consumption 
and expense vs. effect, 15:39110 (R;JP;In Japanese) 

Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;in Japanese) 

Study on failure modes of SiC fiber reinforced aluminum compos- 
ite materials by AE method, 15:39332 (R;JP;in Japanese) 


National Energy Board, Ottawa, ON (Canada) 

Inter-utility electricity trade review, 15:39084 (R;CA) 

Reasons for decision in the matter of TransCanada Pipelines Lim- 
ited: Application persuant to part 3 of the National Energy Board 
Act for a certificate to construct facilities, and in the matter of 
Amoco Canada Petroleum Company Ltd. and Consolidated Edi- 
son Company of New York, Inc., ICG Utilities (Ontario) Ltd. (Gas 
export and reimport), Indeck Gas Supply Corporation, Western 
Gas Marketing Limited, Western Gas Marketing Limited as 
agent for TransCanada Pipelines Limited, Direct Energy Market- 
ing Limited: Applications pursuant to part 6 of the National 
Energy Board Act for licences to export natural gas, and in the 
matter of ProGas Limited, Shell Canada Limited: Applications 
pursuant to part 1 of the National Energy Board Act for a 
change alteration or variation of natural gas export licences. Vol- 
ume 2. Facilities, 15:39077 (R;CA) 

Reasons for decision in the matter of TransCanada Pipelines Lim- 
ited: Application pursuant to part 3 of the National Energy Board 
Act for a certificate to construct facilities, and in the matter of 
Amoce Canada Petroleum Company Ltd. and Consolidated Edi- 
son Company of New York, Inc., ICG Utilities (Ontario) Ltd. (Gas 
export and reimport), Indeck Gas Supply Corporation, Western 
Gas Marketing Limited, Western Gas Marketing Limited as 
agent for TransCanada Pipelines Limited, Direct Energy Market- 
ing Limited: Applications pursuant to part 6 of the National 
Energy Board Act for licences to export natural gas, and in the 
matter of ProGas Limited, Shell Canada Limited: Aplications 
pursuant to part 1 of the National Energy Board Act for a 
change alteration or variation of natural gas export licences. Vol- 
ume 2. Facilities, 15:39078 (R;CA) 


National Geophysical Data Center, Boulder, CO (USA) 
Solar-Geophysical Data Number 547, March 1990. Part 1 (prompt 
reports). Data for February, January 1990, and late data, 
15:39951 (R;US) 
Solar-Geophysical Data Number 547, March 1990. Part 2 
(comprehensive reports). Data for September 1989 and miscel- 
laneous, 15:39935 (R;US) 


National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (USA) 
Development of analytical procedures for coprocessing: Quarterly 
technical progress report, October 1—December 31, 1989, 
15:38368 (R;US) 


National Inst. of Standards and Technology (NML), Gaithersburg, 
MD (USA). Center for Atomic, Molecular and Optical Physics 
Technical activities 1989, Electron and Optical Physics Division, 
15:39640 (R;US) 
National Inst. ot Standards and Technology (NML), Gaithers- 
burg, MD (USA). Center for Radiation Research 
Evaluation of NVLAP personnel dosimetry testing laboratory: X 
rays, 15:39641 (R;US) 
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National Inst. of Standards and Technology, Gaithersburg, MD 
(USA) 
[Competitive ion kinetics in direct mass spectrometric organic spe- 
ciation]: Final report, 15:39403 (R;US) 


National Technical information Service, Springfield, VA (USA) 

Acid precipitation. August 1985-July 1986 (A Bibliography from 
Pollution Abstracts). Report for August 1985-July 1986, 
15:39717 (R;US) 

Acid precipitation. August 1986-December 1989 (A Bibliography 
from Pollution Abstracts). Report for August 1986-December 
1989, 15:39718 (R;US) 

Acoustic noise reduction. October 1970-March 1990 (A Bibliogra- 
phy from the US Patent data base). Report for October 
1970-March 1990, 15:39852 (R;US) 

Biodeterioration of oil spills. March 1970-March 1990 (A Bibliogra- 
phy from the NTIS data base). Report for March 1970-March 
1990, 15:38507 (R;US) 

Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS data 
base). Report for March 1977-December 1989, 15:39335 (R;US) 

Boiler and steam generator corrosion: Nuclear power plants. April 
1974-March 1990 (A Bibliography from the NTIS data base). 
Report for April 1974-March 1990, 15:39336 (R;US) 

Catalytic cracking. June 1970-January 1990 (A Bibliography from 
the NTIS data base). Report for June 1970-January 1990, 
15:38454 (R;US) 

Dewatering: Coal and mineral processing. January 1970-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for January 1970-March 1990, 15:38356 (R;US) 

Formaldehyde: Industrial health hazards. February 1970-March 
1990 (A Bibliography from the NTIS data base). Report for 
February 1970-March 1990, 15:39841 (R;US) 

Indium and indium alloys: Superconducting thin films. January 
1970-December 1989 (A Bibliography from the COMPENDEX 
data base). Report for January 1970-December 1989, 15:39258 
(R;US) 

Lake and river bottom sampling. January 1977-April 1990 (A Bibli- 
ography from the Selected Water Resources Abstracts data 
base). Report for January 1977-April 1990, 15:39775 (R;US) 

Lead exposure: Public and occupational health hazards. January 
1978-July 1989 (A Bibliography from Pollution Abstracts). Re- 
port for January 1978-July 1989, 15:39839 (R;US) 

Packaging materials biodegradation. January 1973-February 1990 
(A Bibliography from the Rubber and Plastics Research Associ- 
ation data base). Report for January 1973-February 1990, 
15:39842 (R;US) 

Plutonium contamination in the environment. January 1970-July 
1989 (A Bibliography from Pollution Abstracts). Report for Jan- 
uary 1970-July 1989, 15:39776 (R;US) 

Plutonium contamination in the environment. September 1977- 
November 1989 (A Bibliography from the Selected Water 
Resources Abstracts data base). Report for September 1977- 
November 1989, 15:39777 (R;US) 

Plutonium contamination in the environment. May 1978-April 1987 
(A Bibliography from the Life Sciences Collection data base). 
Report for May 1978-April 1987, 15:39778 (R;US) 

Pulp and paper mill effluents: Toxicity to humans. February 1987- 
March 1990 (A Bibliography from the Paper and Board, Printing, 
and Packaging Industries Research Associations data base). 
Report for February 1987-March 1990, 15:39840 (R;US) 

Radiation effects on blood cells and plasma. January 1972- 
February 1990 (A Bibliography from the International Aerospace 
Abstracts data base). Report for January 1972-February 1990, 
15:39824 (R;US) 

Single instruction stream-multiple data stream (SIMD) computer 
architecture. January 1975-March 1987 (A Bibliography from 
the INSPEC: Information Services for the Physics and Engineer- 
ing Communities data base). Report for January 1975-March 
1987, 15:40250 (R;US) 

Single instruction stream-multiple data stream (SIMD) computer 
architecture. April 1987-April 1990 (A Bibliography from the IN- 
SPEC: Information Services for the Physics and Engineering 
Communities data base). Report for April 1987-April 1990, 
15:40251 (R;US) 





Space nuclear reactor electric power. January 1972-May 1990 (A 
Bibliography from the International Aerospace Abstracts data 
base). Report for January 1972-May 1990, 15:38864 (R;US) 

SQUID magnetometers: Design, fabrication, and applications. 
January 1977-April 1990 (A Bibliography from the INSPEC: infor- 
mation Services for the Physics and Engineering Communities 
data base). Report for January 1977-April 1990, 15:39477 (R;US) 

Toxic Release Inventory data base. August 1988-March 1990 (A 
Bibliography from the NTIS data base). Report for August 1988- 
March 1990, 15:39843 (R;US) 

Transgenic technology. April 1980-March 1990 (A Bibliography 
from the Life Sciences Collection data base). Report for April 
1980-March 1990, 15:38768 (R;US) 

Wind turbines. February 1974-April 1990 (A Bibliography from the 
US Patent data base). Report for February 1974-April 1990, 
15:38796 (R;US) 

National Wetlands Research Center, Slidell, LA (USA) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (South Florida): Reef-building 
tube worm, 15:39752 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Northwest): Sockeye 
salmon, 15:39753 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Southwest): Brown 
rock crab, red rock crab, and yellow crab, 15:39754 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Northwest): Lingcod, 
15:39755 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fish and invertebrates (Pacific Northwest): Pacific geo- 
duck clam, 15:39756 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Southwest): Dun- 
geness crab, 15:39757 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Mid-Atlantic Bight): Atlantic 
and shortnosed sturgeons, 15:39758 (R;US) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Northwest): Olympia 
oyster, 15:39760 (R;US) 

Naval Aerospace Medical Research Lab., Pensacola, FL (USA) 
High-peak-power microwave pulses at 2.37 GHz: No effects on 

vigilance performance in monkeys. Interim report, February 
1988-February 1989, 15:39847 (R;US) 

Naval Air Development Center, Warminster, PA (USA). Air Vehi- 

cle and Crew Systems Technology Dept. 

Dazzling glare: Protection criteria versus visual performance. In- 
terim report, September 1985-August 1990, 15:39849 (R;US) 

Naval Ocean Systems Cenier, San Diego, CA (USA) 

Navy aquatic hazardous waste sites: the problem and possible 
solutions. Final report, 15:39751 (R;US) 

Naval Postgraduate School, Monterey, CA (USA) 

ANZUS and Northeast Asian Alliance cohesion. Final report, Octo- 
ber 1988-September 1989, 15:39161 (R;US) 

Simulation study of an optimization model for surface nuclear ac- 
cession planning. Master’s thesis, 15:39693 (R;US) 

Naval Research Lab., Washington, DC (USA) 

Nuclear fusion in a solid via a Bose Bloch condensate. Final re- 
port, April-November 1989, 15:40147 (R;US) 

Netherlands Energy Research Foundation, Petten (Netherlands) 
Advanced control of wind turbines, 15:38794 (R;NL;In Dutch) 
Certification criteria: National and international developments, 

15:38797 (R;NL;In Dutch) 

Certification of wind turbines: Progress, bottlenecks and future, 
15:38798 (R;NL;In Dutch) 

Characterization of municipal solid waste incinerator residues for 
utilization: Leaching properties, 15:39142 (R;NL) 

Molecular dynamics simulation of molten alkali carbonates, 
15:39087 (R;:NL) 

On the aero-elastic stability of large stall regulated wind turbine ro- 
tors, 15:38793 (R;NL;in Dutch) 

Parameter study on the performance of a rotor with a hinge pin by 
means of PHATAS-II, 15:38791 (R;NL;In Dutch) 


Nuclear Regulatory Commission, Washington, DC (USA). Div. of 


Research, what purpose does it serve?, 15:38786 (R;NL;In Dutch) 

Sensitivity study on fatigue loads caused by turbulence, 15:38790 
(R;NL;in Dutch) 

Test results of the FLEXHAT rotor with passively controlled rotor: 
Version 1, 15:38792 (R;NL;In Dutch) 

The development of the Dutch wind energy technology in an inter- 
national perspective, 15:38787 (R;NL;In Dutch) 

Tonality and impulsiveness of wind turbine noise, 15:38788 
(R;NL;In Dutch) 

Validation of calculation programs and calculation methods, 
15:38789 (R;NL;In Dutch) 

Nevada Univ., Reno, NV (USA). Water Resources Center 

NTS [Nevada Test Site] Mesa recharge study FY 1989: Letter re- 

port, 15:39764 (R;US) 


New Energy Development Organization, Tokyo (Japan) 
Research on the vision for introducing the utilization of geothermal 
resources, 15:38784 (R;JP;in Japanese) 
Survey concerning hydrogen suppling system for phosphoric acid 
fuel cells (Part 2), 15:39089 (R;JP;in Japanese) 
Survey of applicability of electric vehicles (EVs) in specific regions 
such as resorts, 15:39155 (R;JP;in Japanese) 
New Mexico Inst. of Mining and Technology, Socorro, NM 
(USA). New Mexico Petroleum Recovery Research Center 
Generation and testing of random fields and the conditional simu- 
lation of reservoirs, 15:38438 (R;US) 


New York State Museum and Science Service, Albany, NY (USA) 
Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Southwest): Crangonid 
shrimp, 15:39761 (R;US) 
Newfoundland and Labrador Hydra, St. John’s, NF (Canada) 

Roddickton mini-hydro development: Small scale demonstration 
project: Renewable energy and energy conservation technol- 
ogy, 15:38761 (R;CA) 

Niels Bohr Inst., Copenhagen (Denmark) 

On the model dependence of the cosmological upper bound on 

the Higgs boson and top quark masses, 15:40060 (R;DK) 
North Carolina Agricultural and Technical State Univ., Greens- 
boro, NC (USA). Dept. of Chemical Engineering 

Vapor-liquid equilibrium of coal derived fluids by continuous ther- 
modynamics, 15:38376 (R;US) 

North Carolina State Univ., Raleigh, NC (USA) 

Silicon carbide semiconductor device fabrication and characteriza- 
tion. Final report, 10 February 1987-9 February 1990, 15:39255 
(R;US) 

North Carolina State Univ., Raleigh, NC (USA). Dept. of Materi- 
als Science and Engineering 

Measurement of the electroplastic effect in Nb, 15:39165 (R;US) 

Northeast Artificial intelligence Consortium, Syracuse, NY (USA) 

Northeast Artificial Intelligence Consortium annual report-1988. 
Volume 12. Computer architectures for very large knowledge 
bases. Interim report, January-December 1988, 15:40231 (R;US) 

Northeast Utilities Service Co., Berlin, CT (USA) 

Fuel consolidation demonstration program: Final report, 15:38610 
(R;US) 

Fuel consolidation demonstration program: Cold and hot demon- 
strations, 15:38611 (R;US) 

Northern Pipeline Agency, Ottawa, ON (Canada) 

[Northern Pipeline Agency] annual report, 1988-1989, 15:38530 
(R;CA) 

Northwest Research Associates, Inc., Bellevue, WA (USA) 

Study of potential ionospheric effects on space-based radars. Re- 
port for 7 July 1987-28 February 1988, 15:39945 (R;US) 

Nova Scotia Resources Ltd., Halifax, NS (Canada) 

Nova Scotia Resources Limited. 1989 annual report, 15:38443 
(R;CA) 

Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering 

Aging of nuclear plant resistance temperature detectors, 15:38881 
(R;US) 

Computer programs for eddy-current defect studies, 15:38880 
(R;US) 
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Nuclear Regulatory Commission, Washington, DC (USA). Div. of 


Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering Technology 

Survey of boric acid corrosion of carbon steel components in nu- 
clear plants, 15:38841 (R;US) 

Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research 

Boron flushing during a BWR [boiling water reactor] anticipated 
transient without scram, 15:38926 (R;US) 

The Cognitive Environment Simulation as a tool for modeling hu- 
man performance and reliability: Executive summary: Volume 
1, 15:38924 (R;US) 

The Cognitive Environment Simulation as a tool for modeling hu- 
man performance and reliability: Main report: Volume 2, 
15:38925 (R;US) 

Nuclear Regulatory Commission, Washington, DC (USA). Office 
for Analysis and Evaluation of Operational Data 

Licensee Event Report (LER) compilation, May 1990, 15:38868 
(R;US) 

Nuclear Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Regulatory Research 

Safety research programs sponsored by Office of Nuclear Regula- 
tory Research: Progress report, October 1i—-December 31, 1989, 
15:38923 (R;US) 

Nuclear Regulatory Commission, Washington, DC (USA). Office 
of the General Counsel 

United States Nuclear Regulatory Commission staff practice and 
procedure digest: Commission, Appeal Board and Licensing 
Board decisions, July 1972—December 1989: Digest No. 5, Re- 
vision No. 6, 15:38867 (R;US) 

Nuklear-Chemie und -Metaliurgie GmbH (NUKEM), Hanau (Ger- 
many, F.R.) 

Embedding of SBR feed sewage sludge in aluminium alloys. Final 

report, 15:38613 (R;DE;in German) 


oO 


Oak Ridge Gaseous Diffusion Plant, TN (USA) 

Naval Aviation Maintenance Office Information Strategy Plan, 
15:39680 (R;US) 

Pacific Missile Test Center Information Resources Management 
Organization (code 0300): The ORACLE client-server and dis- 
tributed processing architecture, 15:40241 (R;US) 

Smoothing strategies for surface temperatures measured during 
vigorous transient boiling, 15:39456 (R;US) 


Oak Ridge National Lab., TN (USA) 
A summary of the status of biomass conversion technologies and 
opportunities for their use in Latin America, 15:38758 (R;US) 
Advanced Research and Technology Development (AR and TD) 
materials program implementation plan for fiscal years 1990 
through 1994, 15:38379 (R;US) 

Autonomous trajectory generation for mobile robots with non- 
holonomic and steering angle constraints, 15:39429 (R;US) 

Building Thermal Envelope Systems and Materials (BTESM) and 
research utilization/technology transfer progress report for DOE 
Office of Buildings and Community Systems: Monthly progress 
report, 15:39101 (R;US) 

Buildings energy research: A bibliography update, 15:39100 (R;US) 

Can prairie forestry benefit from biotechnology?, 15:38748 (R;US) 

Characterization of explosives processing waste decomposition 
due to composting: Final, Phase 1 report, 15:39684 (R;US) 

Chemical characterization and toxicological evaluation of airborne 
mixtures: A system for generating mixed aerosols from a 
petroleum based liquid and a fine solid: Final report, 15:39711 
(R;US) 

Chemical potential from integral equations using scaled particle 
theory, 15:39407 (R;US) 

Comparative hazard evaluation, an approach to regulation: 
Formaldehyde in drinking water, 15:39831 (R;US) 

Computer programs for eddy-current defect studies, 15:38880 
(R;US) 

Conservation and renewable energy program: Bibliography, 1990 
edition, 15:39091 (R;US) 


312 ERA Vol. 15, No. 17 


Cooling season energy measurements of dust and ventilation ef- 
fects on radiant barriers, 15:39099 (R;US) 

Critical-region vapor-liquid equilibrium of the CH4-CO2-H2S sys- 
tem, 15:38378 (R;US) 

Engine testing of thermographic phosphors: Part 1, Pratt & Whit- 
ney fixed-blade test; Part 2, Virginia Polytechnic Institute 
turbine-blade test, 15:39465 (R;US) 

Hydrologic data summary for the White Oak Creek watershed: 
May 1987—April 1988, 15:38694 (R;US) 

Interface effects and fracture in Nicalon/SiC composites, 15:38357 
(R;US) 

Investigations of some aspects of chemistry in alkali chloroalumi- 
nate melts, 15:39401 (R;US) 

Licensee Event Report (LER) compilation, May 1990, 15:38868 
(R;US) 

Microstructural studies of advanced austenitic steels, 15:38804 
(R;US) 

On the morphology of avoided crossings in the spectrum of irregu- 
lar quantum systems, 15:39955 (R;US) 

Predicting structures of DNA and carcinogen-modified DNA by 
build-up techniques, 15:39788 (R;US) 

Second information report on activities in progress at the EPRI 
M&D Center, 15:38799 (R;US) 

The effect of crystal orientation on damage accumulation in 
chromium-implanted AlpO3, 15:39249 (R;US) 

The process of integrated resource planning for electric utilities, 
15:39079 (R;US) 

Using sensor arrays and pattern recognition to identify organic 
compounds, 15:39677 (R;US) 

What about compliance with NEPA [National Environmental Policy 
Act]?, 15:39049 (R;US) 

[46th session of International Statistical Institute and the first IASC 
world conference]: Foreign trip report, September 5-27, 1987, 
15:40247 (R;US) 

[Adsorbents in bioseparations]: Foreign trip report, April 17, 1987— 
May 1, 1987, 15:39388 (R;US) 

[Advanced robotics program workshop]: Foreign trip report, May 
9-16, 1987, 15:39441 (R;US) 

[An empirical investigation of the use of ranks in xps sampling): 
Foreign trip report, September 6, 1987—September 16, 1987, 
15:40246 (R;US) 

[Application of the principles of environmental impact assessment 
to policy, plans, and programs]: Foreign trip report, June 16-20, 
1990, 15:39052 (R;US) 

[Atmospheric chemistry and biogeochemistry]: Foreign trip report, 
May 29-June 14, 1990, 15:39710 (R;US) 

[Bioconversion of coal]: Foreign trip report, July 7, 1987—July 11, 
1987, 15:38377 (R;US) 

[Biologically based methods for cancer risk assessment]: Foreign 
trip report, June 7-19, 1988, 15:39832 (R;US) 

[Bioprocessing and applications]: Foreign trip report, July 15-31, 
1988, 15:38755 (R;US) 

[Cardiology and nuclear medicine]: Foreign trip report, October 1— 
12, 1988, 15:39802 (R;US) 

[Centralized Reliability Data Organization (CRDO)]: Foreign trip 
report, April 10, 1987—April 17, 1987, 15:38861 (R;US) 

[Chemical reactivity of oxide fuel and fission product release]: For- 
eign trip report, April 4, 1987—April 13, 1987, 15:38884 (R;US) 

[Chemistry of iodine in reactor safety]: Foreign trip report, May 
31—June 9, 1988, 15:38928 (R;US) 

[Coal conversion chemistry]: Foreign trip report, October 24, 
1987—November 4, 1987, 15:38393 (R;US) 

[Conference on free and moving boundary problems as related to 
heat transfer]: Foreign trip report, June 10-20, 1987, 15:39187 
(R;US) 

[Cooperative effort of research in latent heat thermal energy stor- 
age]: Foreign trip report, July 27—September 30, 1987, 
15:38782 (R;US) 

[Current and future requirements for isotopic materials and related 
services]: Foreign trip report, September 4—16, 1988, 15:38741 
(R;US) 

[Data for decay heat predictions and fission yield evaluation]: For- 
eign trip report, September 5, 1987—September 24, 1987, 
15:40111 (R;US) 





[Design and licensing of radioactive material shipping containers]: 
Foreign trip report, June 6, 1987—June 13, 1987, 1§:38561 (R;US) 

[Development of an international nuclear data library for fusion re- 
actor technology]: Foreign trip report, November 11-24, 1987, 
15:40196 (R;US) 

[Dynamic interactions of charged particles with solids]: Foreign 
trip report, October 4-17, 1987, 15:40126 (R;US) 

[Dynamic interactions of charged particles with condensed mat- 
ter]: Foreign trip report, October 6-18, 1987, 15:40127 (R;US) 
[Dynamic interactions of charged particles]: Foreign trip report, 

August 25—September 13, 1988, 15:40128 (R;US) 

[Electric properties of liquids]: Foreign trip report, July 1, 1987— 
July 19, 1987, 15:39027 (R;US) 

[Electrochemistry in nonaqueous solvents]: Foreign trip report, 
August 27—September 10, 1988, 15:39422 (R;US) 

[Ethanol production by immobilized microorganisms]: Foreign trip 
report, May 27—June 9, 1988, 15:38754 (R;US) 

[Fossil energy environmental research]: Foreign trip report, 
September 11, 1987—September 26, 1987, 15:38408 (R;US) 
[Gas discharges and applications]: Foreign trip report, September 

16—October 2, 1988, 15:39028 (R;US) 

[Gas discharges and their applications]: Foreign trip report, 
September 15, 1988—September 25, 1988, 15:40129 (R;US) 

[High-pressure structural studies of promethium]: Foreign trip re- 
port, October 20—November 12, 1988, 15:39189 (R;US) 

[Immobilization of radioactive wastes]: Foreign trip report, Novem- 
ber 7-26, 1986, 15:38614 (R;US) 

[Implementation of dose equivalent meters]: Foreign trip report, 
October 8-21, 1988, 15:39823 (R;US) 

[International symposium on molecular beams]: Foreign trip re- 
port, July 6-19, 1987, 15:39994 (R;US) 

[lodine and tellurium chemistry]: Foreign trip report, February 28— 
March 3, 1988, 15:38927 (R;US) 

[Luminescence and Raman spectroscopy for biological analysis]: 
Foreign trip report, May 30, 1990—June 12, 1990, 15:39391 
(R;US) 

[Materials and services provided by the Isotope Research 
Materials Laboratory]: Foreign trip report, September 4, 1988— 
September 16, 1988, 15:38744 (R;US) 

[Meetings on industrial ion exchange]: Foreign trip report, July 12- 
26, 1988, 15:39389 (R;US) 

[Meetings on recent actinides research in chemistry]: Foreign trip 
report, April 17-24, 1988, 15:39256 (R;US) 

[Meetings on robotic vision technology]: Foreign trip report, De- 
cember 13-27, 1986, 15:39439 (R;US) 

[Molecular structure of coal and coal conversion processes]: For- 
eign trip report, October 24, 1987—November 7, 1987, 15:38392 
(R;US) 

[Multiphoton and laser-assisted processes]: Foreign trip report, 
July 31—August 31, 1987, 15:39995 (R;US) 

[Nuclear fuel reprocessing and waste management]: Foreign trip 
report, August 21, 1987—September 13, 1987, 15:38615 (R;US) 

[Nuclear medicine and radiation research]: Foreign trip report, 
July 3-26, 1987, 15:39798 (R;US) 

[Photoelectron spectrometry with the use of synchrotron radiation]: 
Foreign trip report, August 29—October 1, 1987, 15:39996 (R;US) 

[Photosynthesis and biotechnology]: Foreign trip report, Novem- 
ber 1, 1987—November 25, 1987, 15:38767 (R;US) 

[Price and availability of isotope materials and related services]: 
Foreign trip report, September 3-17, 1988, 15:38740 (R;US) 
[Radiation dosimetry]: Foreign trip report, February 26, 1987— 

March 8, 1987, 15:40121 (R;US) 

[Radiation physics]: Foreign trip report, November 10, 1987— 
November 24, 1987, 15:40100 (R;US) 

[Radiation shielding]: Foreign trip report, September 5—16, 1988, 
15:38929 (R;US) 

[Radioactive waste immobilization]: Foreign trip report, August 28, 
1987—October 3, 1987, 15:38616 (R;US) 

[Radioactive waste immobilization]: Foreign trip report, October 
16, 1987—December 5, 1987, 15:38618 (R;US) 

[Radioiodinated free fatty acids]: Foreign trip report, November 
19-28, 1987, 15:39800 (R;US) 

[Radiolabeling techniques using iodine-123]: Foreign trip report, 
August 11-30, 1987, 15:39799 (R;US) 


Ontario Ministry of the Environment, Toronto, ON (Canada) 


[Radiopharmaceutical and chemotherapeutic drug technology]: 
Foreign trip report, October 30—December 30, 1987, 15:39801 
(R;US) 

[Robotic hands]: Foreign trip report, September 4—-September 11, 
1988, 15:39443 (R;US) 

[Safe transport of radioactive materials]: Foreign trip report, 
November 7, 1987—November 14, 1987, 15:38562 (R;US) 

[Spectroscopic techniques in interfacial electrochemistry]: Foreign 
trip report, July 3-15, 1988, 15:39421 (R;US) 

[Structure of solid surfaces]: Foreign trip report, June 16-27, 
1987, 15:39188 (R;US) 

[Technical exchange in robotics for reactor decommissioning be- 
tween the USA and Japan]: Foreign trip report, September 
6-15, 1987, 15:39442 (R;US) 

[Testing cement-based waste forms]: Foreign trip report, Septem- 
ber 26, 1987—October 31, 1987, 15:38617 (R;US) 

[The liquid state and its electrical properties]: Foreign trip report, 
July 3-18, 1987, 15:40125 (R;US) 

[The workshop on experimental design and quality improvement]: 
Foreign trip report, June 9-16, 1990, 15:40248 (R;US) 

[Thermal analysis of inorganic systems]: Foreign trip report, Au- 
gust 15-27, 1988, 15:39257 (R;US) 

[Third-harmonic generation in both positively and negatively dis- 
persive xenon]: Foreign trip report, June 19-30, 1987, 15:39993 
(R;US) 

[Topics on supercritical solutions]: Foreign trip report, October 14, 
1988—-October 23, 1988, 15:39390 (R;US) 

[VENUS facility modifications for pressure vessel fluence experi- 
ments]: Foreign trip report, January 9, 1987—January 18, 1987, 
15:38842 (R;US) 

[Waste management]: 
15:38619 (R;US) 

[Workshop on fusion blanket neutronics]: Foreign trip report, June 
13, 1987—June 20, 1987, 15:40195 (R;US) 

[Workshop on mobile robot issues]: Foreign trip report, May 9-16, 
1987, 15:39440 (R;US) 

[Workshop on risk assessment and risk management]: Foreign 
trip report, October 23-31, 1987, 15:39074 (R;US) 

Oak Ridge Y-12 Plant, TN (USA) 

Carbon foam preparation and properties: 
(R;US) 

Office of Technology Assessment (U.S. Congress), Washington, 
DC (USA) 

Making things better: 
(R;US) 

Office of the Under Secretary of Defense (Acquisition), Wash- 
ington, DC (USA) 

Design and acquisition of nuclear, biological, and chemical (NBC) 
contamination-survivable systems. Instruction, 15:39697 (R;US) 

Ohio State Univ., Columbus, OH (USA) 

Crystallization behavior and properties of BaO-Alz03-2SiO2 glass 
matrices, 15:39254 (R;US) 

Ohio State Univ., Columbus, OH (USA). Dept. of Welding Engi- 
neering 

Investigation of ultrasonic wave interactions with fluid-saturated 
porous rocks: [Progress report], 15:38439 (R;US) 

Oklahoma Cooperative Fish and Wildlife Research Unit, Stillwa- 
ter, OK (USA) 

Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (South Florida): Reef-building 
tube worm, 15:39752 (R;US) 

Oklahoma State Univ., Stillwater, OK (USA). Dept. of Physics 

Photorefractive damage mechanisms in electro-optic materials. Fi- 
nal report, July 1985-March 1989, 15:39321 (R;US) 

Ontario Energy Corp., Toronto, ON (Canada) 
Ontario Energy Corporation Annual Report, 1988, 15:39073 (R;CA) 
Ontario Hydro Research Div., Toronto, ON (Canada) 

Effect of density of prawns on their growth and survival, 15:38803 
(R;CA) 

Gas-insulated substation spacer surface degradation analysis: 
Volume 1, Study conclusions and recommendations: Final re- 
port, 15:39029 (R;US) 

Ontario Ministry of the Environment, Toronto, ON (Canada) 
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Air pollution regulation 308: Appendix H, 15:39709 (R;CA) 

Evaluation of municipal sewer use control options. Phase 1. Control 
practices in Europe, USA, Canada and Japan, 15:39765 (R;CA) 

Proceedings of the thirty-sixth Ontario waste management confer- 
ence, 15:39131 (R;CA) 

Ontario Petroleum inst., inc., Chatham, ON (Canada) 

The disposal of oilfield brine drilling fluids and drill cuttings in the 

Province of Ontario, 15:38511 (R;CA) 


Oregon State Univ., Corvallis, OR (USA). Dept. of Chemical En- 
gineering ' ; 
Combustion processes in black liquor recovery: Analysis and in- 
terpretation of combustion rate data and an engineering design 
model: Report No. 1, 15:39117 (R;US) 


Oregon State Univ., Corvallis, OR (USA). Dept. of Fisheries and 
Wildlife 
Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Northwest): Dover and 
rock soles, 15:39759 (R;US) 


Oregon State Univ., Corvallis, OR (USA). Oregon Cooperative 
Fisheries Research Unit 
Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Pacific Northwest): Pacific her- 
ring, 15:39762 (R;US) 
Oxtord Univ. (UK). Inorganic Chemistry Lab. 
New materials for electrochemical cells. Final report, 15:39040 
(R;US) 
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Daylighting practices of the architectural industry (baseline results 
of a national survey), 15:39103 (R;US) 

Estimation of ground-water travel time at the Hanford Site: De- 
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Government-promoted collective research and development in 
Japan: Analyses of the organization through case studies, 
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Hanford Cultural Resources Laboratory Annual report for fiscal 
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Hanford Ground-Water Data Base management guide: PNL Ad- 
ministrative/Technica! Procedures, 15:40270 (R;US) 

Hanford Protective Barriers Program water-erosion studies, FY 
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Hanford waste-form release and sediment interaction: A status re- 
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(R;US) 
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semblies under severe accident conditions, 15:38931 (R;US) 
Underground tank vitrification: Engineering-scale test results, 

15:38620 (R;US) 

Vertical integration of science, technology, and applications: Fis- 

cal year 1989 annual report, 15:38621 (R;US) 
Panametrics, Inc., Waltham, MA (USA) 

Development and use of data analysis procedures for the CRRES 
payloads AFGL-701-2/dosimeter and AFGL-701-4/fluxmeter 
and application of the data analysis results to improve the static 
and dynamic models of the earth's radiation belts. Technical re- 
port, 15:39941 (R;US) 

Paris-11 Univ., 91 - Orsay (France) 

Fatique crack propagation in bimetallic welds influence of residual 
stresses and metallurgical look, 15:39170 (R;FR;In French) 

Under-moderated water reactors: contributions to the study and 
qualification of the neutron flux calculation tools, 15:38875 
(R;FR;In French) 
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Heavy ions reactions at GANIL energies: the use of LISE tele- 
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Experimental determination of boron and carbon thermodynamic 
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Study of the proton-proton interaction involving a x° production, 
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Parsons (Ralph M.) Co. of Delaware, DE (USA) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
basis for design, 15:38572 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 1, Book 1, Design description, executive 
summary, 15:38573 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 1, Book 2, Design description, 15:38574 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 1, Book 3, Design description, 15:38575 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 1, Book 4, Design description, 15:38576 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 2, Regulatory assessment document, 
15:38577 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 3, Book 1, Design drawings, 15:38578 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 3, Book 2, Design drawings, 15:38579 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 1, Calculations, 15:38580 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 10, Calculations, 15:38589 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 11, Calculations, 15:38590 (R;US) 





Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 12, Calculations, 15:38591 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 13, Calculations, 15:38592 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 14, Calculations, 15:38593 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 15, Calculations, 15:38594 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 2, Calculations, 15:38581 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 3, Calculations, 15:38582 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 4, Calculations, 15:38583 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 5, Calculations, 15:38584 (R;US) 
Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 4, Book 6, Calculations, 15:38585 (R;US) 
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design report: Volume 4, Book 7, Calculations, 15:38586 (R;US) 
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design report: Volume 4, Book 8, Calculations, 15:38587 (R;US) 
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design report: Volume 4, Book 9, Calculations, 15:38588 (R;US) 
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15:38595 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book 10, Cost estimate, 15:38604 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book 2, Cost estimate, 15:38596 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book 3, Cost estimate, 15:38597 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book 4, Cost estimate, 15:38598 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book &, Cost estimate, 15:38599 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book 6, Cost estimate, 15:38600 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book 7, Cost estimate, 15:38601 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 5, Book 8, Cost estimate, 15:38602 (R;US) 

Integral Monitored Retrievable Storage [MRS] Facility conceptual 
design report: Volume 5, Book 9, Cost estimate, 15:38603 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 6, Book 1, Design studies, 15:38605 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 6, Book 2, Design studies, 15:38606 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility conceptual 
design report: Volume 7, Geotechnical description, Clinch River 
Site, basis for design, 15:38607 (R;US) 

PEI Associates, Inc., Cincinnati, OH (USA) 

Air/Superfund National Technical Guidance Study Series. Com- 
parisons of air-stripper simulations and field-performance data. 
Final report, 15:39774 (R;US) 

Pennsylvania State Univ., University Park, PA (USA) 

Catalyst dispersion and activity under conditions of temperature- 
staged liquefaction: Technical progress report, January—March 
1990, 15:38375 (R;US) 

Pennsylvania State Univ., University Park, PA (USA). Applied 
Research Lab. 

Decision support system for control and automation of dynamical 
processes. Master's thesis, 15:38885 (R;US) 

Pennsylvania State Univ., University Park, PA (USA). Coll. of 
Earth and Mineral Sciences 

High-temperature oxidation and electrochemical studies related to 

hot corrosion. Annual technical report, 15:39241 (R;US) 
Pennsylvania Univ., Philadelphia, PA (USA). Board of Trustees 

Atomistic studies of grain boundaries in alloys and compounds: 

Progress report, July 1, 1989-June 30, 1990, 15:39174 (R;US) 


Rochester Univ., NY (USA). Dept. of Chemical Engineering 


Photon Sciences, Inc., Bothell, WA (USA) 

Low-cost continuous radon monitor: 
15:39713 (R;US) 

Pipeline Hydraulics Engineering, Inc., Houston, TX (USA) 

1987 Seagull Shoreline System flow test: Final report, 15:38534 
(R;US) 

Pittsburgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering 

Solid superacids as coal liquefaction catalysts: Quarterly report, 
October 1989-January 1990, 15:38366 (R;US) 

Study of dense phase cohesive coal transport in plugs: Quarterly 
report, January—March 1990, 15:38410 (R;US) 

Pratt and Whitney Aircraft, East Hartford, CT (USA) 

MATE (Materials for Advanced Turbine Engines) Program, Project 
3. Volume 2: Design, fabrication and evaluation of an oxide dis- 
persion strengthened sheet alloy combustor liner. Final report, 
15:39185 (R;US) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

A “new” approach to the quantitative statistical dynamics of 
plasma turbulence: The optimum theory of rigorous bounds on 
steady-state transport, 15:40154 (R;US) 

Diagnostic method for measuring plasma-induced voltages on the 
PBX-M [Princeton Beta Experiment-Modified] stabilizing shell, 
15:40155 (R;US) 

Magnetic reconnection of plasma toroids with co- and counter- 
helicity, 15:40197 (R;US) 

PTI Environmental Services, Bellevue, WA (USA) 

Urban Bay Action Program approach: A focused toxics control 

strategy, 15:39767 (R;US) 
Pullman Kellogg, Houston, TX (USA) 

Assessment of the characteristics of offshore natural gas produc- 
tion and gas processing. Topical report, September 
1989-February 1990, 15:38524 (R;US) 

Corrosion in natural gas processing plants. Topical report, May 
1989-January 1990, 15:38518 (R;US) 

Pulp and Paper Research Inst. of Canada, Pointe Claire, PQ 
(Canada) 

IEA program of research, development, and demonstration on en- 
ergy conservation in the pulp and paper industry: Improving 
energy efficiency of paper machine dryer sections: Final level 
one report, 15:39139 (R;CA) 

Purdue Univ., Lafayette, IN (USA) 

The production of chemicals from food processing wastes using a 
novel fermenter separator: Annual progress report, September 
1988—December 1989, 15:38750 (R;US) 


Phase 1 final report, 


Q 


Quantum Composites, Inc., Midland, Mi (USA) 
Low cost tooling material and process for graphite and Kevlar 
composites. Final report, 15:39328 (R;US) 
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Radian Corp., Research Triangle Park, NC (USA) 
Comparison of West German and US flue-gas desulfurization and 
selective catalytic reduction costs, 15:38406 (R;US) 
SOz guideline, 15:39716 (R;US) 
Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Electric 
Power Engineering 
Electrokinetic effects in power transformers, 15:39030 (R;US) 
RLW Engineering Ltd., Regina, SK (Canada) 
Impact of cold load pickup on voltage profiles and overcurrent pro- 
tection in the distribution system, 15:39033 (R;CA) 
Rochester Univ., NY (USA) 
Siphon flows in isolated magnetic flux tubes. 3. The equilibrium 
path of the flux tube arch. Annual report, 1989, 15:40009 (R;US) 
Rochester Univ., NY (USA). Dept. of Chemical Engineering 
Pore structure and reactivity changes in hot coal gas desulfuriza- 
tion sorbents: Technical progress report, January—March 1990, 
15:38365 (R;US) 
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Royal Aerospace Establishment, Farnborough (UK) 


Royal Aerospace Establishment, Farnborough (UK) 
Predictions of radiation backgrounds for GRO/OSSE. Technical 
memo, 15:39616 (R;GB) 


Royal Signals and Radar Establishment, Malvern (UK) 
Object oriented simulation on transputer arrays using Time Warp. 
Memorandum report, 15:40233 (R;GB) 
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Saarbergwerke AG, Saarbruecken (Germany, F.R.) 
Determination and reduction of air pollutant emissions during 
fluidized-bed firing for coal, 15:38430 (R;DE;In German) 


Sandia National Labs., Albuquerque, NM (USA) 

1988 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 15:39745 (R;US) 

A review of physical security robotics at Sandia National Laborato- 
ries, 15:39681 (R;US) 

A semi-analytical model for pressure-time history of granular py- 
rotechnic materials in a closed system, 15:39685 (R;US) 

A users’ manual for MCPRAM [Monte Carlo PReprocessor for 
AMEER] and for the fuze options in AMEER [Aero Mechanical 
Equation Evaluation Routines], 15:40145 (R;US) 

Accident progression event tree analysis for postulated severe ac- 
cidents at N Reactor, 15:38932 (R;US) 

An experimental study of laminar film condensation with Stefan 
number greater than unity, 15:39458 (R;US) 

Applying the resources of a national laboratory to support US 
competitiveness: A focus on cooperative R&D agreements, 
15:39064 (R;US) 

Authigenic clay minerals in the Rustler Formation, WIPP [Waste 
Isolation Pilot Plant] Site area, New Mexico, 15:38623 (R;US) 

BUCKL: X-ray energy deposition code, 15:40146 (R;US) 

Channel cooling-techniques for repetitively pulsed magnetic 
switches, 15:39480 (R;US) 

Characterization and development report for the SA3263 a high 
voltage rectifier, 15:39482 (R;US) 

Characterization and development report for the 375492: A Schot- 
tky barrier diode die, 15:39341 (R;US) 

Compaction of TiH, ¢5/KCIO, pyrotechnic powder during confined 
burn, 15:39686 (R;US) 

Containment and surveillance strategies for safeguarding spent 
fuel and waste destined for final disposal, 15:38629 (R;US) 

Dose-rate field of the Hermes Ill flash x-ray source, 15:40119(R;US) 

Electronic excitations in polysilanes: Frenkel excitons of a disor- 
dered chain, 15:40131 (R;US) 

Excited state dynamics of poly-di-n-hexyl-silane, 15:40130 (R;US) 

Fabrication and assembly of BOLVAPS J[boil-off lithium vapor 
source] ceramic-option half anodes, 15:39594 (R;US) 

Field testing of the Cobra Seal System, 15:39445 (R;US) 

Fractal structure and fractal time in silica sol-gels, 15:39259 (R;US) 

Gridless electrostatic field solver for particle simulation codes in 
cylindrical geometry, 15:40156 (R;US) 

High-voltage pulse testing of DSSL [detonator strong safety link] 
actuator drive cables, 15:39478 (R;US) 

Initial reference seal system design: Waste Isolation Pilot Plant, 
15:38627 (R;US) 

Insulations for metallic glasses in pulse power systems, 15:39342 
(R;US) 

lon beam generation and focusing on PBFA [Particle Beam Fusion 
Accelerator] Il, 15:39561 (R;US) 

Item identification system for material accountancy glove boxes, 
15:38705 (R;US) 

Light ion sources and target results on PBFA II [Particle Beam Fu- 
sion Accelerator Il], 15:39595 (R;US) 

Modular authentication systems, 15:40271 (R;US) 

Nuclear reactor pressure vessel flaw distribution development: 
Phase 1, NDE [nondestructive examination] capability and sen- 
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report, 15:39093 (R;US) 

Building design guidelines for solar energy technologies: Phase 
1, Annotated bibliography, 15:39092 (R;US) 


in antiproton applications, 
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ARCHITECTURE 


Daylighting practices of the architectural industry (baseline re- 
sults of a national survey), 15:39103 (R;US) 
ARCTIC REGIONS 
Neutron activation analysis of the Arctic aerosol, 15:39395 (J;US) 
Regional ice scour data base update studies, 15:39860 (R;CA) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGON 

Measurements of intrinsic efficiency and parameters of an elec- 
tron beam pumped ArXe laser, 15:39533 (J;US) 

New parameter-free polarization potentials in low-energy 
positron collisions, 15:39969 (RA;US) 

Numerical Green's functions in optical potential calculations for 
positron scattering from argon and neon, 15:39972 (RA;US) 

Theoretical study of the interaction of ionized transition metals 
(Cr,Mn,Fe,Co,Ni,Cu) with argon, 15:40008 (J;US) 

ARGON 40 REACTIONS 

"Fast fusion’ and ‘quasifission’ - two possible mass-relaxation 
modes in asymmetric heavy-ion collisions leading to systems 
with Zi¢=108, 15:40114 (R:DE) 

Study of the linear momentum transfer distribution in the “°Ar+ 
12 © system at 27,32,36,40,44 and 60 MeV/A. Is the reaction 
mechanism, at this energy range, really efficient for the nu- 
clear matter heating, 15:40103 (R;FR;In French) 

ARKANSAS POWER-LIGHT-1 REACTOR 

See ARKANSAS-1 REACTOR 

ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-1 REACTOR 

Development of a design configuration documentation project, 

15:39010 (J;US) 
ARKANSAS-2 REACTOR 

Development of a design configuration documentation project, 
15:39010 (J;US) 

Scram reduction at Arkansas Nuclear One unit 2, 15:38900 (J;US) 

Trip reduction during reactor start-ups at Arkansas Nuclear One 
unit 2 based on human factors, 15:38849 (J;US) 

ARMS 
Frequency shaped sliding mode synthesis, 15:39448 (R;US) 
ARMS CONTROL 

Conventional forces and arms control: Technology and strategy 
in a changing world: Conference summary: CNSS [Center for 
National Security Studies] Occasional Paper No. 24, 
15:39160 (R;US) 

ARMY PERSONNEL 

See MILITARY PERSONNEL 
AROMATIC ACIDS 

See CARBOXYLIC ACIDS 
ARRAY PROCESSORS 

Amoeba on a multiprocessor, 15:40249 (R;NL) 

Parallel execution of Lisp programs. Doctoral thesis, 15:40232 
(R;US) 

Use of UNIX in large online processor farms, 15:40239 (R;US) 

ARSENIC 

Neutron activation analysis of arsenic in Greece, 15:39396 (J;US) 

Uptake of heavy metals from contaminated sediments by salt- 
marsh plants. Final report, 15:39827 (R;NL) 

ARTIFICIAL INTELLIGENCE 

Cross-validation, learning set transformations, and generaliza- 
tion, 15:40244 (R;US) 

Northeast Artificial Intelligence Consortium annual report-1988. 
Volume 12. Computer architectures for very large knowledge 
bases. Interim report, January-December 1988, 15:40231 
(R;US) 

[Technical exchange in robotics for reactor decommissioning 
between the USA and Japan]: Foreign trip report, September 
6-15, 1987, 15:39442 (R;US) 

ASHES 

See also FLY ASH 

Characterization of municipal solid waste incinerator residues 
for utilization: Leaching properties, 15:39142 (R;NL) 

Detoxification and generation of useful products from combus- 
tion wastes: Annual report, 15:38810 (R;US) 
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Development process for the stabilization of incinerator bottom 

ash and sizing baghouse dust material, 15:38609 (R;US) 
ASIA 

See also JAPAN 

Future prospect for petroleum flow in circum-Pacific area, 
15:38463 (R;JP;in Japanese) 

Petrochemical industry in developing Asia: A review of the cur- 
rent situation and prospects for development in the 1990s. 
Technical paper, 15:38476 (R;US) 

ASPHALTS 

Recovery of asphalt from methylene chloride and trichloroethy- 
lene by the abson method. Final report, November 
1987-August 1989, 15:38482 (R;US) 

ASTEROIDS 
learus lander, 15:39925 (RA;US) 
ASTRONAUTS 

Estimates of galactic cosmic ray shielding requirements during 
solar minimum, 15:39820 (R;US) 

Radiation exposure for manned Mars surface missions, 
15:39821 (R;US) 

Reliability of equivalent sphere model in blood-forming organ 
dose estimation, 15:39822 (R;US) 

ATF TORSATRON 

Overview of results from the ATF torsatron, 15:40174 (J;US) 

Second stability in the ATF torsatron—Experiment and theory, 
15:40175 (J;US) 

Wall conditioning and leak localization in the Advanced Toroidal 
Facility, 15:40225 (J;US) 

ATHABASCA DEPOSIT 

Facies delineation on Suncor's mining lease 86, 15:38540 (R;CA) 

Geology and geotechnical monitoring of the AOSTRA under- 
ground test facility site, 15:38542 (R;CA) 

ATMOSPHERIC CHEMISTRY 
Atmospheric modeling in complex terrain, 15:39705 (R;US) 
ATMOSPHERIC EXPLOSIONS 

Infrasonic observations of large scale HE events, 15:39683 

(R;US) 
ATOMIC BEAMS 

Positron-alkali atom scattering, 15:39959 (RA;US) 

Scattering of positrons and electrons by alkali atoms, 15:39960 
(RA;US) 

ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOCKS 

A review of atomic clock technology, the performance capability 
of present spaceborne and terrestrial atomic clocks, and a 
look toward the future, 15:39932 (RA;US) 

Applications of visible and near IR diode lasers in atomic 
physics, 15:40001 (BA;US) 

Applied general relativity, 15:39911 (RA;US) 

Atomic velocity distributions out of hydrogen-maser dissocia- 
tors. Technical report, 15:39472 (R;US) 

ATOMIC PHYSICS 

Applications of visible and near IR diode lasers in atomic 
physics, 15:40001 (BA;US) 

ATOMIC POWER COMPANY MAIN YANKEE 
See MAINE YANKEE REACTOR 
ATOMIC SHELLS 

See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMS 

Ground state densities from electron propagators: Optimized 
Thomas—Fermi approximation for short wavelength modes, 
15:40007 (J;US) 

Quantum Monte Carlo for atoms and molecules, 15:39958 (R;US) 

ATR REACTOR 

A fuel loading algorithm for the Advanced Test Reactor, 

15:38914 (J;US) 
ATTICS 

Cooling season energy measurements of dust and ventilation 

effects on radiant barriers, 15:39099 (R;US) 





AUGER ELECTRON SPECTROSCOPY 

Positron annihilation induced Auger electron spectroscopy, 

15:39992 (RA;US) 
AURORAE 

Diagnosis of auroral dynamics using global auroral imaging with 
emphasis on large-scale evolutions, 15:39946 (R;US) 

Polar BEAR uv imaging of airglow and aurora-image processing 
and results. Final technical report, September 1987-August 
1989, 15:39942 (R;IL) 

AUSTENITIC STEELS 

See also STEEL-CR17NI12MO3-L 

Advanced Research and Technology Development (AR and TD) 
materials program implementation plan for fiscal years 1990 
through 1994, 15:38379 (R;US) 

Microstructural studies of advanced austenitic steels, 15:38804 
(R;US) 

Precipitation at grain boundaries in irradiated austenitic Fe-Cr- 
Mn alloys, 15:39190 (BA;US) 

Repair, evaluation, maintenance, and rehabilitation research 
program. Mechanical properties and corrosion behavior of 
stainless steels for locks, dams, and hydroelectric-plant appli- 
cations. Final technical report, 15:39318 (R;US) 

AUTOMOTIVE FUELS 

A comparative analysis of alternative fuel infrastructure require- 

ments, 15:38525 (BA;US) 
AUXILIARY SYSTEMS 

See also AUXILIARY WATER SYSTEMS 

Comparison of the MAAP [modular accident analysis program] 
auxiliary building model with Containment Systems Test Facil- 
ity experiments, 15:39002 (J;US) 

AUXILIARY WATER SYSTEMS 
Service water system failures and degradations, 15:38990 (J;US) 
AUXINS 

Identification and manipulation of Rhizobium phytohormone 

genes: Final report, 15:39789 (R;US) 
AVIATION FUELS 

Advanced-fuel properties. Phase 1. Interim report, October 

1987-May 1989, 15:39158 (R;US) 
AXIONS 

Improved limit on axion production in 800-GeV hadronic show- 

ers, 15:40052 (J;US) 


B MESONS 
An asymmetric B Factory based on PEP, 15:39612 (R;US) 
BABCOCK AND WILCOX STANDARD REACTOR 
See BW STANDARD REACTOR 
BACKGROUND RADIATION 
The COBE cosmic 3 K anisotropy experiment: A gravity wave 
and cosmic string probe, 15:39920 (RA;US) 
BACTERIA 
See also METHANOGENIC BACTERIA 
RHIZOBIUM 
Enzymology of acetone-butanol-isopropanol formation: Progress 
report, June 1, 1988—June 15, 1990, 15:39790 (R;US) 
Fourier transform infrared and resonance Raman characteriza- 
tion of cytochrome Bag from Thermus thermophilus, 15:39793 
(BA;US) 
BALL BEARINGS 
A parametric heat transfer study for cryogenic ball bearings in 
SSME HPOTP, 15:39437 (RA;US) 
BALLISTIC MISSILE DEFENSE 
From 'smart rocks’ come ’brilliant pebbles’, 15:39696 (J;US) 
BALTIC SEA 
Oil pollution problem in the Baltic marine environment, 15:38504 
(RA;CA) 
BANKS 
See COMMERCIAL BUILDINGS 


BARIUM OXIDES 
Superconductivity 


BARIUM OXIDES 
Charge Carriers 

Photogenerated carriers in LagCuO,, YBazCu,0(7-delta) and 
TleBazgCa(1-x)GdxCu2O,: Polarizability-induced pairing of 
polarons, 15:39244 (R;US) 

Crystal Structure 

Epitaxy of Y-Ba-Cu-O thin films grown on single-crystal MgO, 

15:39310 (J;US) 
Electrical Properties 

Transient photoinduced conductivity in semiconducting single 
crystals of YBapCu306.3: Search for photoinduced metallic 
state and for photoinduced superconductivity. Technical re- 
port, 15:39243 (R;US) 

Electronic Structure 

The formation of metal-oxygen species at low temperatures, 

15:39315 (J;US) 
Fabrication 

Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly technical report No. 6, 1 October-31 
December 1989, 15:39239 (R;US) 

Grain Boundaries 

Muon spin depolarization in Gd- and EuBa2Cu30,, 15:39270 

(BA;US) 
Josephson Effect 

Josephson weak links in thin films of YBazCu307_, induced by 

electrical pulses, 15:39309 (J;US) 
Microstructure 

Micorstructural considerations in polycrystalline YBa2Cu,07, 
15:39276 (BA;US) 

Theoretical studies of CuO clusters representing YBazCu307_,: 
Investigation of Cu(Ill) formation versus oxide oxidation, 
15:39283 (BA;US) 

Neutron Diffraction 

Structural studies of Laj_,Ba,CuO, between 11-293 K, 

15:39268 (BA;US) 
Penetration Depth 

Far-infrared sphere resonance in isolated superconducting par- 

ticles, 15:39245 (R;US) 
Polarons 

Photoinduced _self-localized polarons in TlpBaoCa;_, 
Gd,Cu2Og: A proposal for van der walls pairing. Technical re- 
port, 15:39238 (R;US) 

Resonance lonization Mass Spectroscopy 

Resonance ionization mass spectrometry for materials analysis 

and characterization, 15:39387 (R;US) 
Sputtering 

Microwave surface resistance of magnetron-sputtered TI-Ba- 

Ca-Cu-O films on silver substrates, 15:39308 (J;US) 
Structural Chemical Analysis 

Ordering in TlpCaBazCu2O, and TizBazCuO¢, studied by pair 
distribution function and Rietveld analysis, 15:39247 (R;US) 

Symmetry breaking oxygen displacement in superconducting 
oxides, 15:39248 (R;US) 

Superconductivity 

Barium potassium bismuth oxide, synthesis and physical prop- 
erties, 15:39282 (BA;US) 

Charge transfer and bond lengths in YBazCu3_,MxOg,,y, 
15:39269 (BA;US) 

Evidence for phonon-mediated coupling in superconducting 
Bao 6Ko.4BiO3, 15:39280 (BA;US) 

Jonker pear analysis of oxide superconductors, 15:39304 (J;US) 

Josephson weak links in thin films of YBagCu307_, induced by 
electrical pulses, 15:39309 (J;US) 

Low-temperature densification of high-T. superconductors, 
15:39273 (BA;US) 

Photoemission spectroscopy of single crystal HTSC materials: 
A Fermi liquid electronic structure, 15:39494 (BA;US) 

Preparation and characterization of isotopic oxygen-enriched yt- 
trium barium copper oxide, 15:39261 (BA;US) 

Sol-gel routes to superconducting ceramics, 15:39278 (BA;US) 

Some aspects of the nonstoichiometric and thermodynamic be- 
havior of the YBazCu30, system, 15:39260 (BA;US) 

Twins in high-T. YBa2CugO7-superconductors, 15:39279 
(BA;US) 
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BARIUM OXIDES 
Vapor Phase Epitaxy 


Epitaxy of Y-Ba-Cu-O thin films grown on single-crystal MgO, 

15:39310 (J;US) 
BARYON NUMBER 
Baryon number dissipation at finite temperature in the standard 
model, 15:40058 (R;US) 

BARYON RESONANCES 

See BARYONS 
BARYONS 

See also HYPERONS 

New look at CP violation, 15:40078 (J;US) 
BATTERIES (ELECTRIC) 

See ELECTRIC BATTERIES 
BCC LATTICES 

Physical metallurgy of metastable Bec lanthanide-magnesium 
alloys for R = La, Gd, and Dy, 15:39207 (J;US) 

BEAGLES 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

BEAM BUNCHING 
Density waves driven by a high harmonic cavity, 15:39553 (R;US) 
Phase gradients in acceleration structures, 15:39564 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
BEAM-BEAM INTERACTIONS 

A_ multi-kick factorization algorithm for 
15:39580 (R;US) 

Anew trajectory correction technique for linacs, 15:39566 (R;US) 

Brief comments on nonlinear dynamics studies in storage rings, 
15:39576 (R;US) 

Differential maps, difference maps, interpolated maps, and long 
term prediction, 15:39575 (R;US) 

Exact computation of derivatives with differential algebra and 
applications to beam dynamics: Part 1, A survey of differential 
algebra and its use for the extraction of maps to arbitrary or- 
der; Part 2, Normal form methods for complicated periodic 
systems: A complete solution using differential algebra and lie 
operators, 15:39571 (R;US) 

Hamiltonian theory of the E778 nonlinear dynamics experiment, 
15:39574 (R;US) 

Nonlinear dynamics in the SSC [Superconducting Super Col- 
lider], Experiment E778, 15:39579 (R;US) 

Numerical studies of the SSC injection process: Long term 
tracking, 15:39584 (R;US) 

Supercomputing for the Superconducting Super Collider, 
15:39583 (R;US) 

BEAM MONITORS 

Million revolution accelerator beam instrument for logging and 

evaluation, 15:39600 (R;US) 
BEAM OPTICS 

Analytical calculations of smear and tune shift, 15:39581 (R;US) 

Differential algebraic description of beam dynamics to very high 
orders, 15:39568 (R;US) 

Simulation of chromaticity control in the SSC, 15:39572 (R;US) 

The decapole correction scheme for RHIC [Relativistic Heavy 
lon Collider], 15:39555 (R;US) 

BEAM-BEAM INTERACTIONS 

A symplectic model of coherent beam-beam quadrupole modes, 
15:39573 (R;US) 

Backgrounds from overlapping events at the upgraded Teva- 
tron, 15:39558 (R;US) 

Diffusive losses from SSC particle bunches due to long-range 
beam-beam interactions, 15:39582 (R;US) 

Reduction of beam-beam synchrobetatron resonances using 
compensating interaction regions, 15:39567 (R;US) 

BEAM-PLASMA SYSTEMS 
Demonstration of electron beam self-focusing in plasma wake 
fields, 15:39586 (J;US) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEAUTY PARTICLES 

Bottom Collider Detector (BCD): An intermediate- and low-P; 

detector for the SSC, 15:39650 (R;US) 
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New symmetries in heavy flavor physics, 15:40075 (R;US) 
Report of the fixed target heavy quark working group, 15:40028 
(R;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERYLLIUM 
Effects of nitrogen pulsing on sputter-deposited beryllium films, 
15:39213 (J;US) 
Tritium breeding optimization of LigSiO4/Be/He/SS blankets for 
the NET, 15:40214 (J;US) 
BERYLLIUM FLUORIDES 
The chemistry of molten Liz,BeF,, 15:40203 (J;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA SPECTROSCOPY 
A high resolution 6~ imager for biological applications, 15:39630 
(R;FR) 
BEVALAC 
Bevalac user's handbook, 15:39541 (R;US) 
BINARY ALLOY SYSTEMS 
Physical metallurgy of metastable Bec lanthanide-magnesium 
alloys for R = La, Gd, and Dy, 15:39207 (J;US) 
BIOGAS 
See METHANE 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL STRESS 
International workshop on integrated approaches to the study of 
environmental stress on plant growth, February 10-12, 1988: 
Final technical report, 15:39830 (R;US) 
BIOLOGICAL WARFARE AGENTS 
Design and acquisition of nuclear, biological, and chemi- 
cal (NBC) contamination-survivable systems. Instruction, 
15:39697 (R;US) 
BIOMASS 
Fourth meeting of the National Advisory Committee on Bioen- 
ergy, 15:38747 (R;CA) 
Organization and structure of the National Advisory Committee 
on Bioenergy, 1988, 15:39061 (RA;CA) 
Rangeland-plant response to elevated CO2: Part 2, Large- 
chamber system: Progress report, 15:39828 (R;US) 
BIOMASS CONVERSION PLANTS 
A summary of the status of biomass conversion technologies and 
opportunities for their use in Latin America, 15:38758 (R;US) 
Biosyn, St-Just-de-Bretenieres, Comte de Montmagny, Quebec: 
Biomass gasification: Executive summary, 15:38753 (R;CA) 
The production of chemicals from food processing wastes using 
a novel fermenter separator: Annual progress report, 
September 1988—December 1989, 15:38750 (R;US) 
BIOMASS PLANTATIONS 
Can prairie forestry benefit from biotechnology?, 15:38748 (R;US) 
BIOREACTORS 
[Bioprocessing and applications]: Foreign trip report, July 15— 
31, 1988, 15:38755 (R;US) 
BIOSPHERE 
DEPDOSE: A microcomputer program for calculating external 
dose from deposited radioactivity, 15:38965 (J;US) 
BIOTECHNOLOGY 
[Adsorbents in bioseparations]: Foreign trip report, April 17, 
1987—May 1, 1987, 15:39388 (R;US) 
[Photosynthesis and biotechnology]: Foreign trip report, Novem- 
ber 1, 1987—November 25, 1987, 15:38767 (R;US) 
BISMUTH 
Temperature programmed desorption of Bi on Ni(100), 
15:39218 (J;US) 
BISMUTH ALLOYS 
Atomistic studies of grain boundaries in alloys and compounds: 
Progress report, July 1, 1989-June 30, 1990, 15:39174 (R;US) 





BISMUTH COMPOUNDS 
See also BISMUTH GERMANATES 
BISMUTH OXIDES 
Synthesis, structure, and properties of A2BoCa,,_;CunOe,,4 Ssu- 
perconductors (A/B = Bi/Sr or TVBa, and n = 1,2,3), 15:39501 
(BA;US) 
BISMUTH GERMANATES 
Photorefractive damage mechanisms in electro-optic materials. 
Final report, July 1985-March 1989, 15:39321 (R;US) 
BISMUTH OXIDES 
Barium potassium bismuth oxide, synthesis and physical prop- 
erties, 15:39282 (BA;US) 
Evidence for phonon-mediated coupling in superconducting 
Bao 6Ko 4BiOs, 15:39280 (BA;US) 
Far-infrared sphere resonance in isolated superconducting par- 
ticles, 15:39245 (R;US) 
Photorefractive damage mechanisms in electro-optic materials. 
Final report, July 1985-March 1989, 15:39321 (R;US) 
Variation of superlattice structure of the BipSrz_,CuO,_, super- 
conductor with composition and thermal history, 1539281 
(BA;US) 
BITUMENS 
See also ASPHALTS 
Literature survey of in situ processes for application to the US 
tar sand resource, 15:38543 (R;US) 
Upgrading of solvent extracted Athabasca bitumen by mem- 
brane ultrafiltration, 15:38541 (R;CA) 
BITUMINOUS COAL 
Use of ultrasound for enhanced direct coal liquefaction: Quar- 
terly technical progress report, October-December 1989, 
15:38370 (R;US) 
BLACK HOLES 
Detecting gravity waves from binary black holes, 15:39904 
(RA;US) 
General relativistic x ray (UV) polarization rotations as a quanti- 
tative test for black holes, 15:39918 (RA;US) 
Gravitational radiation from rotating gravitational collapse, 
15:39905 (RA;US) 
Infrared spectroscopy of the central few parsecs of the galaxy, 
15:39887 (RA;FR) 
LAGEOS 3 and the gravitomagnetic field, 15:39922 (RA;US) 
Space telescope searches for black holes in galactic nuclei, 
15:39919 (RA;US) 
BLACK LIQUIDS 
Combustion processes in black liquor recovery: Analysis and 
interpretation of combustion rate data and an engineering de- 
sign model: Report No. 1, 15:39117 (R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 
BLOOD CELLS 
Radiation effects on blood cells and plasma. January 1972- 
February 1990 (A Bibliography from the International 
Aerospace Abstracts data base). Report for January 1972- 
February 1990, 15:39824 (R;US) 
BLOWOUTS 
An experimental study of large bubble dynamics, 15:38447 
(RA;CA) 
Bubble group behaviour under microgravity conditions applied 
to subsea blowout plume modelling, 15:38495 (RA;CA) 
BNL 
Tiger Team assessment of the Brookhaven National Laboratory: 
Volume 1, 15:38688 (R;US) 
Tiger Team assessment of the Brookhaven National Laboratory: 
Volume 2, Appendices, 15:38689 (R;US) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 


BREEDING BLANKETS 


BOILERS 

Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS 
data base). Report for March 1977-December 1989, 
15:39335 (R;US) 

Commercial, industrial and institutional wood energy conversion 
guide: Alternative energy and conservation demonstrations: 
Project report, 15:38756 (R;CA) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BONDING 
Acousto-optic signature analysis for inspection of the orbiter 
thermal protection tile bonds, 15:39464 (R;US) 
BOOKKEEPING 
See ACCOUNTING 
BOREHOLES 

Geohydrologic data from test hole USW UZ-7, Yucca Mountain 

area, Nye County, Nevada, 15:38635 (R;US) 
BORIC ACID 

Survey of boric acid corrosion of carbon steel components in 

nuclear plants, 15:38841 (R:US) 
BORON 

Experimental determination of boron and carbon thermody- 
namic activities in the carbide phase of the boron-carbon 
system, 15:39246 (R;FR;In French) 

Explorations of mechanisms regulating ectomycorrhizal colo- 
nization of boron-fertilized pine: Quarterly report, April 1, 
1990—June 30, 1990, 15:39804 (R;US) 

Formation of Ti-B surface alloys by excimer laser mixing, 
15:39182 (R;US) 

BORON ADDITIONS 

Determination of compositional ordering at grain boundaries in 
boron-doped Ni3Al, 15:39210 (J;US) 

Grain-boundary contamination and ductility loss in boron-doped 
NigAl, 15:39212 (J;US) 

BORON CARBIDES 

Experimental determination of boron and carbon thermody- 
namic activities in the carbide phase of the boron-carbon 
system, 15:39246 (R;FR;In French) 

BORON NITRIDES 

High temperature Raman scattering from boron nitride coatings 
on resistively heated graphite surfaces, 15:39272 (BA;US) 

Preparation and use of a boron nitride precursor as binder for 
the densification of boron nitride, 15:39302 (J;US) 

Shock-induced polymorphic transition in quartz, carbon, and 
boron nitride, 15:39320 (R;US) 

BOROSILICATE GLASS 

See also PYREX 

Preliminary radionuclide release calculations using the AREST- 
PNC code, 15:38645 (BA;US) 

The design, construction, and operation of the Integrated Rad- 
waste Treatment System (IRTS) Drum Cell, 15:38571 (R;US) 

BOROSILICATES 

See BOROSILICATE GLASS 
BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRAIN 

Multiple dipole modeling of spatio-temporal MEG [magnetoen- 
cephalogram] data, 15:39803 (R;US) 

BREEDING BLANKETS 

Analysis of LBM [lithium blanket module] experiments at LO- 
TUS, 15:40201 (J;US) 

Breeder-in-tube design for a helium-cooled Li2O tokamak blan- 
ket, 15:40215 (J;US) 

Neutronic optimization of a LiAlIO, solid breeder blanket, 
15:40216 (J;US) 

The chemistry of molten Li,BeF,4, 15:40203 (J;US) 

The role of operating pressure in helium-cooled solid-breeder 
blanket design, 15:40217 (J;US) 

Tritium assay of Li2O pellets in the LBM/LOTUS experiments, 
15:40202 (J;US) 
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BREEDING BLANKETS 


Tritium breeding optimization of Li,SiO,4/Be/He/SS blankets for 
the NET, 15:40214 (J;US) 
Updated reference liquid-metal-cooled tandem mirror fusion 
breeder, 15:40205 (J;US) 
[Workshop on fusion blanket neutronics]: Foreign trip report, 
June 13, 1987—June 20, 1987, 15:40195 (R;US) 
BREEDING PELLETS 
The bowing of solid breeder rods in a pin-type fusion blankets, 
15:40218 (J;US) 
BRICKS 
Thermoluminescence studies of NTS-related fallout exposures: 
Final report, 15:39688 (R;US) 
BRIDGES 
Lawrence Livermore National Laboratory post-Loma Prieta earth- 
quake initiative: Seismic analysis of an elevated portion of the 
Bay Bridge distribution system structure, 15:39866 (R;US) 
BRINES 
A field guide to muskeg spill response, 15:38484 (R;CA) 
BROENSTED ACIDS 
Basic properties of coals and other solids: Quarterly report No. 
3, 15:38389 (R;US) 
BROOKHAVEN AGS 
Bunch-to-bucket injection of linac beam into the Brookhaven 
AGS, 15:39589 (R;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
Beam v-spread due to field errors in RHIC, 15:39554 (R;US) 
BRUNSWICK-1 REACTOR 
Scram reduction at the Brunswick nuclear project, 15:38836 
(J;US) 
BRUNSWICK-2 REACTOR 
Scram reduction at the Brunswick nuclear project, 15:38836 
(J;US) 
BUBBLES 
An experimental study of large bubble dynamics, 15:38447 
(RA;CA) 
BUCKLING 
BUCKL: X-ray energy deposition code, 15:40146 (R;US) 
BUILDING (MANUFACTURING) 
See FABRICATION 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
Building design guidelines for solar energy technologies: Final 
report, 15:39093 (R;US) 
Buildings energy research: A bibliography update, 15:39100 
(R;US) 
Evaluation of analytical tools for the solar energy design of 
buildings, 15:39094 (R;US) 
IEA solar heating and cooling program: Task 8: Passive and hy- 
brid solar low energy buildings: Final report, 15:38778 (R;US) 
Object-oriented programming, equation-based submodels, and 
system reduction in SPANK [Simulation Problem Analysis 
Kernel], 15:39098 (R;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUSHINGS 
HVDC wall bushings, 15:39031 (R;CA) 
BW STANDARD REACTOR 
Babcock and Wilcox Owners’ Group program: Trip reduction 
and transient response improvement, 15:38850 (J;US) 
BWR TYPE REACTORS 
See also BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
DRESDEN-3 REACTOR 
NINE MILE POINT-1 REACTOR 
NINE MILE POINT-2 REACTOR 


OYSTER CREEK-1 REACTOR 
RIVER BEND-i1 REACTOR 
RIVER BEND-2 REACTOR 
SUSQUEHANNA-1 REACTOR 
SUSQUEHANNA-2 REACTOR 
TVO-1 REACTOR 

TVO-2 REACTOR 

VERMONT YANKEE REACTOR 


Atws 
Boron flushing during a BWR [boiling water reactor] anticipated 
transient without scram, 15:38926 (R;US) 


Design 
The design goals and significant features of the safe integral re- 
actor, 15:38988 (J;US) 


Excursions 
Boron flushing during a BWR [boiling water reactor] anticipated 
transient without scram, 15:38926 (R;US) 


In-Service Inspection 
BWR nondestructive evaluation source book: Final report, 
15:38831 (R;US) 


Nondestructive Testing 
BWR nondestructive evaluation source book: Final report, 
15:38831 (R;US) 


Reactor Maintenance 
Nondestructive evaluation of component interiors: Final report, 
15:38830 (R;US) 


Reactor Operation 
Licensee Event Report (LER) compilation, May 1990, 15:38868 
(R;US) 


Reactor Safety 
Analysis of initial Power Burst Facility severe fuel damage tests 
using MELCOR, 15:39018 (J;US) 
Experimental motion behavior of submerged fuel racks, 
15:38973 (J;US) 
Individual plant evaluation uses of MAAP [modular accident 
analysis program] 3.0B, 15:39019 (J;US) 

Individual plant examinations - a NUMARC [Nuclear Manage- 
ment and Resource Council] perspective, 15:38991 (J;US) 
Operational testing of hydrogen ignitors under simulated severe 

accident conditions, 15:39020 (J;US) 
Operator response to incidents, 15:38980 (J;US) 
Reducing boiling water reactor scram frequency, 15:39006 (J;US) 
Response to severe-accident policy statement: Boiling water re- 
actor containment vulnerability assessment, 15:39001 (J;US) 
Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, October 1-December 31, 
1989, 15:38923 (R;US) 
Service water system failures and degradations, 15:38990 (J;US) 
The design goals and significant features of the safe integral re- 
actor, 15:38988 (J;US) 


Scram 
Operational experience feedback - progress in scram reduction, 
15:38837 (J;US) 


Seismic Effects 
Proceedings of the first international seminar on seismic base 
isolation for nuclear power facilities, 15:38920 (R;US) 


Shock Absorbers 
Proceedings of the first international seminar on seismic base 
isolation for nuclear power facilities, 15:38920 (R;US) 


Spent Fuel Storage 
Concrete casks for on-site dry storage of spent fuel, 15:38833 
(J;US) 
Dry-vault storage of spent fuel at the CASCAD facility, 15:38834 
(J;US) 
Overview of the prototypical rod consolidation program, 
15:38856 (J;US) 
Spent Fuels 
Projections of spent-fuel discharges from domestic nuclear 
power plants, 15:38661 (J;US) 
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Cc 


CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 
Critical review of animal carcinogenesis by cadmium and its in- 
organic compounds, 15:39818 (R;FR) 
Development of electro-acoustic soil decontamination (ESD) 
process for in-situ applications, 15:39739 (R;US) 
Elastic scattering of e- and e+ from Rb and Cd, 15:39961 (RA;US) 
Uptake of heavy metals from contaminated sediments by salt- 
marsh plants. Final report, 15:39827 (R;NL) 


CADMIUM COMPOUNDS 

See also CADMIUM TELLURIDES 

Critical review of animal carcinogenesis by cadmium and its in- 
organic compounds, 15:39818 (R;FR) 

CADMIUM TELLURIDE SOLAR CELLS 

Polycrystalline thin film cadmium telluride n-i-p solar cells: Final 
subcontract report, September 1988—August 1989, 15:38769 
(R;US) 

CADMIUM TELLURIDES 

Growth of CdTe thin films on polar and nonpolar semiconductor 
substrates by metalorganic chemical vapor deposition, 
15:39274 (BA;US) 

CALCIUM FLUORIDES 

Investigation of optical damage via resonance ionization mass 
spectrometry, 15:39659 (BA;US) 

Thresholds measured with 350-nm pulses at 25-100 Hz for bare 
polished crystals of CaF2 and for silica sol-gel AR coatings on 
silica substrates, 15:39666 (BA;US) 

CALCIUM OXIDES 

See also PEROVSKITE 

Far-infrared sphere resonance in isolated superconducting par- 
ticles, 15:39245 (R;US) 

Microwave surface resistance of magnetron-sputtered TI-Ba- 
Ca-Cu-O films on silver substrates, 15:39308 (J;US) 

Ordering in TizCaBazCu2Og and TizBazCuQO, studied by pair 
distribution function and Rietveld analysis, 15:39247 (R;US) 

Photogenerated carriers in La,CuO,, YBa2Cu3,0(7-delta) and 
TlpBazCa(1-x)GdxCu20,: Polarizability-induced pairing of 
polarons, 15:39244 (R;US) 

Photoinduced self-localized polarons in TloBapCa;_, 
Gd,Cuz0,: A proposal for van der walls pairing. Technical re- 
port, 15:39238 (R;US) 

Symmetry breaking oxygen displacement in superconducting 
oxides, 15:39248 (R;US) 

Twins in high-T. YBa,Cu,07-superconductors, 
(BA;US) 

CALCULATION METHODS 

Validation of calculation programs and calculation methods, 

15:38789 (R;NL;In Dutch) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 


CALHOUN-1 REACTOR 

Design basis document open-item resolution and reportability, 
15:39014 (J;US) 

Improving safety margins for control room habitability, through 
heating/ventilation/air conditioning modifications, 15:39021 
(J;US) 

Information management needs for Fort Calhoun’s design basis 
reconstitution project, 15:38852 (J;US) 

CALHOUN-2 REACTOR 

Design basis document open-item resolution and reportability, 
15:39014 (J;US) 

Improving safety margins for control room habitability, through 
heating/ventilation/air conditioning modifications, 15:39021 
(J;US) 

Information management needs for Fort Calhoun’s design basis 
reconstitution project, 15:38852 (J;US) 

CALIFORNIA 

Site selection and licensing issues - California low-level radioac- 

tive waste disposal project, 15:38656 (J;US) 


15:39279 


CARBON 


Superfund Record of Decision (EPA Region 9): Beckman Instru- 
ments Site, Porterville, CA (First remedial action), September 
1989. Final report, 15:39772 (R;US) 
CALIFORNIUM 252 
Semiclassical model for single-particle transitions in nucleus- 
nucleus interactions, 15:40115 (R;DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALVERT CLIFFS-1 REACTOR 
Instrumental neutron activation analysis - auxiliary tool in envi- 
ronmental monitoring around nuclear power plants, 15:38905 
(J;US) 
CALVERT CLIFFS-2 REACTOR 
Instrumental neutron activation analysis - auxiliary tool in envi- 
ronmental monitoring around nuclear power plants, 15:38905 
(J;US) 
CANADA 
See also ALBERTA 
NEWFOUNDLAND 
NORTHWEST TERRITORIES 
NOVA SCOTIA 
ONTARIO 
SASKATCHEWAN 
2020 vision: Canada’s long term energy outlook: Working pa- 
per, 15:39058 (R;CA) 
Changes in North American oil markets and their implications 
for the 1990s, 15:38469 (R;CA) 
EMR Annual report, 1987-88, 15:39059 (R;CA) 
Energy mega-projects: The Canadian case, 15:38471 (R;CA) 
Inter-utility electricity trade review, 15:39084 (R;CA) 
Liability for drilling and production-source oil pollution in the 
Canadian offshore, 15:38483 (R;CA) 
Oil and gas conservation on Canada lands, 15:39057 (R;CA) 
Peat, 15:38434 (RA;CA) 
Reasons for decision in the matter of TransCanada Pipelines 
Limited: Application persuant to part 3 of the National Energy 
Board Act for a certificate to construct facilities, and in the matter 
of Amoco Canada Petroleum Company Ltd. and Consolidated 
Edison Company of New York, Inc., ICG Utilities (Ontario) Ltd. 
(Gas export and reimport), Indeck Gas, 15:39077 (R;CA) 
Reasons for decision in the matter of TransCanada Pipelines 
Limited: Application pursuant to part 3 of the National Energy 
Board Act for a certificate to construct facilities, and in the matter 
of Amoco Canada Petroleum Company Ltd. and Consolidated 
Edison Company of New York, Inc., ICG Utilities (Ontario) Ltd. 
(Gas export and reimport), Indeck Gas, 15:39078 (R;CA) 
CANADIAN ORGANIZATIONS 
Alberta Research Council, annual report, 1989, 15:39060 (R;CA) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPE KENNEDY 
Analysis of complex wind regimes at Kennedy Space Center for 
radiological assessment, 15:39730 (J;US) 
Radiological dose assessments at the Kennedy Space Center, 
15:39731 (J;US) 
CARBAMIDE 
See UREA 
CARBIDES 
See also BORON CARBIDES 
NICKEL CARBIDES 
SILICON CARBIDES 
TITANIUM CARBIDES 
Influence of grain boundary carbides and phosphorus segrega- 
tion on the low-temperature intergranular embrittlement of 
type 316 stainless steelsteel, 15:39208 (J;US) 
CARBINOL 
See METHANOL 
CARBON 
See also DIAMONDS 
GRAPHITE 
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CARBON 


Electron cyclotron resonance deposition of a-Si:H and a-C:H 
films, 15:39345 (BA;US) 

Energy-ioss measurements with heavy ions at relativistic ener- 
gies, 15:40122 (R;DE) 

Experimental determination of boron and carbon thermody- 
namic activities in the carbide phase of the boron-carbon 
system, 15:39246 (R;FR;In French) 

Interface effects and fracture in Nicalor/SiC composites, 
15:38357 (R;US) 

Shock-induced polymorphic transition in quartz, carbon, and 
boron nitride, 15:39320 (R;US) 

CARBON 12 TARGET 

Study of the linear momentum transfer distribution in the “°Ar+ 
12 © system at 27,32,36,40,44 and 60 MeV/A. Is the reaction 
mechanism, at this energy range, really efficient for the nu- 
clear matter heating, 15:40103 (R;FR;In French) 

CARBON 14 

Evidence for a fine structure in '* C radioactivity, 15:40109 
(R;FR;In French) 

On the interpretation of the '* C fine structure observed in the 
223 Ra decay, 15:40116 (R;FR) 

CARBON DIOXIDE 

A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

Critical-region vapor-liquid equilibrium of the CH4-CO2-H2S sys- 
tem, 15:38378 (R;US) 

Energy and climate change: Report of the DOE Multi-Laboratory 
Climate Change Committee: Revision 1, 15:39719 (R;US) 

Global climate trends and greenhouse gas data: Federal activi- 
ties in data collection, archiving, and dissemination: Report to 
the Congress of the United States, 15:39703 (R;US) 

New parameter-free polarization potentials in low-energy 
positron collisions, 15:39969 (RA;US) 

Rangeland-plant response to elevated CO: Part 2, Large- 
chamber system: Progress report, 15:39828 (R;US) 

Rangeland-plant respense to elevated CO2: Progress report, 
15:39829 (R;US) 

CARBON DIOXIDE INJECTION 

Microcomputer applications in applications in economic assess- 
ment and risk analysis of CO2 miscible flooding process, 
15:38450 (BA;US) 

CARBON DIOXIDE LASERS 

A compact, high-powered far-infrared (FIR) laser: Final techni- 
cal report, September 30, 1987—January 31, 1990, 15:39474 
(R;US) 

Compact COz lasers operating in the pulsed-repetitive mode, 
15:39511 (BA;US) 

Properties of a laser beam generated from an axicon resonator, 
15:39510 (BA;US) 

Sealed all-metal CO2 laser tube technology, 15:39509 (BA;US) 

CARBON FIBERS 

Fluorinated graphite fibers as a new engineering material: 

Promises and challenges, 15:39329 (R;US) 
CARBON MONOXIDE 

An infrared study of CO adsorption on reduced and oxidized 
Ru/SiOz, 15:39410 (J;US) 

Characterization of Rh films on Ta(110), 15:39220 (J;US) 

Emissions from prescribed burning of chaparral, 15:38760 
(BA;US) 

Energy and climate change: Report of the DOE Multi-Laboratory 
Climate Change Committee: Revision 1, 15:39719 (R;US) 

Investigations of some aspects of chemistry in alkali chloroalu- 
minate melts, 15:39401 (R;US) 

lsotopic tracer and NMR studies of carbonaceous species present 
during CO hydrogenation over Ru/TiOz, 15:38383 (J;US) 

Kinetics of elementary atom and radical reactions: Three year 
progress report, 15:39956 (R;US) 

Multiple reaction states in CO hydrogenation on alumina- 
supported cobalt catalysts, 15:38382 (J;US) 

Thermal desorption and disproportionation of CO adsorbed on 
Ru/SiO2, 15:38381 (J;US) 

Toward understanding photoemission in K+CO coadsorption 
systems, 15:39413 (J;US) 
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CARBON NITRIDES 
Structural properties and electronic structure of low- 
compressibility materials: 6-SigN4, and hypothetical 6-C3N,, 
15:39382 (J;US) 
CARBON STEELS 
Preliminary exposure study to determine the effects of acid depo- 
sition on coated steel substrates. Final report, 15:39712 (R;US) 
Repair, evaluation, maintenance, and rehabilitation research 
program. Mechanical properties and corrosion behavior of 
stainless steels for locks, dams, and hydroelectric-plant appli- 
cations. Final technical report, 15:39318 (R;US) 
Survey of boric acid corrosion of carbon steel components in 
nuclear plants, 15:38841 (R;US) 


CARBON SULFIDES 

[Multiphoton and laser-assisted processes]: Foreign trip report, 

July 31—-August 31, 1987, 15:39995 (R;US) 
CARBONACEOUS MATERIALS 

See also COAL 

Isotopic tracer and NMR studies of carbonaceous species present 
during CO hydrogenation over Ru/TiOz2, 15:38383 (J;US) 

CARBONATES 

See also AMMONIUM CARBONATES 

Stability constants important to the understanding of plutonium 
in environmental waters, hydroxy and carbonate complexa- 
tion of PuGo*, 15:38612 (R;US) 

CARBONYLS 

Investigations of some aspects of chemistry in alkali chioroalu- 

minate melts, 15:39401 (R;US) 
CARBOXYLIC ACIDS 

Fluorinated monomolecular assemblies: Model systems to 
probe chemical interactions at the polymer-metal interface, 
15:39353 (BA;US) 

[Cardiology and nuclear medicine]: Foreign trip report, October 
1-12, 1988, 15:39802 (R;US) 

[Radioiodinated free fatty acids}: Foreign trip report, November 
19-28, 1987, 15:39800 (R;US) 

[Radiolabeling techniques using iodine-123): Foreign trip report, 
August 11-30, 1987, 15:39799 (R;US) 

CARCINOGENESIS 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

[Biologically based methods for cancer risk assessment]: For- 
eign trip report, June 7-19, 1988, 15:39832 (R;US) 

CARCINOGENS 

[Biologically based methods for cancer risk assessment]: For- 

eign trip report, June 7-19, 1988, 15:39832 (R;US) 
CARDIOVASCULAR DISEASES 

[Radioiodinated free fatty acids]: Foreign trip report, November 
19-28, 1987, 15:39800 (R;US) 

[Radiolabeling techniques using iodine-123]: Foreign trip report, 
August 11-30, 1987, 15:39799 (R;US) 

CASKS 

See also SPENT FUEL CASKS 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 1, Book 2, Design description, 
15:38574 (R;US) 

[Design and licensing of radioactive material shipping contain- 
ers]: Foreign trip report, June 6, 1987—June 13, 1987, 
15:38561 (R;US) 

CATALYSIS 

Proceedings of the Catalysis-by-Design workshops, 15:39138 

(R;US) 
CATALYSTS 

Biological decarbonization of spent petroleum catalysts: Final 
report, 15:38478 (R;CA) 

Improved catalysts for liquid hydrocarbon fuels from syngas: Fi- 
nal technical progress report, 15:38364 (R;US) 

Steam gasification of carbon: Catalyst properties: Reporting pe- 
riod: December 15, 1989—March 14, 1990, 15:38372 (R;US) 

Studies of molybdena-alumina catalysts XVI. Effect of high- 
temperature sulfiding, 15:38384 (J;US) 





CATALYTIC CRACKING 
Catalytic cracking. June 1970-January 1990 (A Bibliography 
from the NTIS data base). Report for June 1970-January 
1990, 15:38454 (R;US) 
CAVITY RESONATORS 
Damped acceleration cavities, 15:39592 (RA;US) 
CE STANDARD REACTOR 
Scram reduction program success at Combustion Engineering 
nuclear steam supply system plants, 15:38854 (J;US) 
System 80 Plus: Benefits of spherical steel containment, 
15:39026 (J;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL KILLING 
Cytodiagnosis of damage caused by external noxes which in- 
duce free radicals - cytodiagnosis and radiobiology. Interim 
report, 15:39817 (R;DE;in German) 
CELLOPHANE 
Packaging materials biodegradation. January 1973-February 
1990 (A Bibliography from the Rubber and Plastics Research 
Association data base). Report for January 1973-February 
1990, 15:39842 (R:US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CERAMICS 
An initial comparison between two 3-D X-ray ct algorithms for 
characterizing ceramic materials, 15:38358 (R;US) 
Dilatancy and plasticity in ceramic particulate bodies, 15:39291 
(BA;US) 
Effect of rigid inclusions on sintering, 15:39293 (BA;US) 
Gamma-ray attenuation analysis of packing structure evolution 
during powder consolidation, 15:39292 (BA;US) 
Laser-based and imaging techniques for the characterization of 
industrial materials, 15:39466 (BA;US) 
Measurement of bond strength at metal/ceramic interfaces, 
15:39285 (BA;US) 
Novel approach for high resultion TEM studies of ceramic- 
ceramic interfaces, 15:39263 (BA;US) 
Principles of ceramic shape-forming with powder systems, 
15:39290 (BA;US) 
Toughening behavior and interfacial properties of fiber- 
reinforced ceramic composites, 15:39267 (BA;US) 
Ultrafine-microstructure composites prepared by chemical vapor 
deposition. Final report, January 1987-December 1989, 
15:39242 (R;US) 
CERIUM 
Orthogonalized linear combinations of atomic orbitals. IV. Inclu- 
sion of relativistic corrections, 15:39235 (J;US) 
CERIUM OXIDES 
Far-infrared sphere resonance in isolated superconducting par- 
ticles, 15:39245 (R;US) 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 
Electron identification for transverse momentum above 10 
GeV/c in UA2’ at the proton-antiproton collider at CERN, 
15:40031 (R;FR;In French) 
Monitoring and calibration of the muon detector at the UA1 ex- 
periment, 15:39643 (R;DE;in German) 
CESIUM 
Cesium removal from low-level liquid wastes with hexacyanofer- 
rate(Il) compounds, 15:38651 (J;US) 
CESIUM 137 
Development of the melt-cast process for CsCl encapsulation, 
15:38566 (R;US) 
CESIUM CHLORIDES 
Compatibility studies for the waste packaging program: Interim 
report, 15:39463 (R;US) 
Development of the melt-cast process for CsCl encapsulation, 
15:38566 (R;US) 


CHEMICAL WARFARE AGENTS 


CESIUM OXIDES 
The formation of metal-oxygen species at low temperatures, 
15:39315 (J;US) 
CHALKS 
See LIMESTONE 
CHARGED PARTICLE DETECTION 

See also ELECTRON DETECTION 

Contribution to the SQS mode: development of a spatial- 
resolution chamber prototype and streamer propagation 
mechanism, 15:39631 (R;FR;In French) 

CHARGED PARTICLES 

See also IONS 

[Nuclear medicine and radiation research]: Foreign trip report, 
July 3-26, 1987, 15:39798 (R;US) 

CHARGED-PARTICLE ACTIVATION 

See ACTIVATION ANALYSIS 

CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 
Electron-photon transport using the EGS4 [Electron Gamma 
Shower] Monte Carlo Code, 15:40120 (J;US) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
Report of the fixed target heavy quark working group, 15:40028 
(R;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHEMICAL ANALYSIS 

See also ACTIVATION ANALYSIS 

The ESARDS [European Safeguards Research and Develop- 
ment Association] target values - Are they achievable in 
safeguards measurements?, 15:38712 (J;US) 

CHEMICAL BONDS 

Fundamental studies of retrograde reactions in direct liquefac- 
tion: Sixth quarterly report, January 1—March 31, 1990, 
15:38369 (R;US) 

Use of ultrasound for enhanced direct coal liquefaction: Quar- 
terly technical progress report, October-December 1989, 
15:38370 (R:US) 

CHEMICAL DOSEMETERS 

Lyoluminescence of saccharides for radiation dose determina- 
tion (personnel dosimetry) in armed forces. Interim report, 
15:39619 (R;DE;In German) 

CHEMICAL EFFLUENTS 

Elliott Bay Action Program: Evaluation of potential contaminant 
sources. Puget Sound Estuary Program. Final report and ap- 
pendices, 15:39768 (R;US) 

Elliott Bay Action Program: The relationship between source 
control and recovery of contaminated sediments in two prob- 
lem areas. Puget Sound Estuary Program. Final report, 
15:39770 (R;US) 

Marine Complex Effluent Toxicity Program: Test sensitivity, re- 
peatability and relevance to receiving water toxicity, 15:39766 
(R;US) 

Pulp and paper mill effluents: Toxicity to humans. February 
1987-March 1990 (A Bibliography from the Paper and Board, 
Printing, and Packaging Industries Research Associations data 
base). Report for February 1987-March 1990, 15:39840 (R;US) 

CHEMICAL EXPLOSIVES 

Characterization of explosives processing waste decomposition 
due to composting: Final, Phase 1 report, 15:39684 (R;US) 

Low vulnerability explosives (LOVEX) for mass-use warheads, 
15:39687 (R;US) ; 

[Contraband detection system using x-ray images], 15:38695 
(R;US) 

CHEMICAL HEAT PUMPS 

Heat pumps for low temperature industrial waste heat recovery, 

15:38805 (BA;US) 
CHEMICAL WARFARE AGENTS 
A systems approach to chemical weapons verification: CNSS 


[Center for National Security Studies] report No. 10, 15:39163 
(R;US) 
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CHEMICAL WARFARE AGENTS 


Design and acquisition of nuclear, biological, and chemi- 
cal (NBC) contamination-survivable systems. Instruction, 
15:39697 (R;US) 

CHEMICAL WASTES 
Radioactive mixed-waste management issues at Department of 
Energy defense installations, 15:38674 (J;US) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
ELECTROCHEMISTRY 

Chemical and Laser Sciences Division annual report 1989, 

15:39476 (R;US) 
CHEMOTHERAPY 

[Radiopharmaceutical and chemotherapeutic drug technology]: 
Foreign trip report, October 30-December 30, 1987, 
15:39801 (R;US) 

CHERNOBYLSK-4 REACTOR 

A review of population dose estimates following the Chernobyl 
accident, 15:38966 (J;US) 

Monitoring Chemoby! fallout in population centers near the Sa- 
vannah River Plant site, 15:38967 (J:US) 

Radiation doses in Sweden after the Chernobyl accident, 
15:38958 (J;US) 

Simulation of the atmospheric dispersion of radioactivity from 
the Chernobyl accident, 15:38959 (J;US) 

Time-dependent study of Chernobyl fallout near Savannah 
River Site, 15:38968 (J;US) 

CHILDREN 

An alternative hypothesis for association between distribution 
wiring configurations and cancer: Planning phase, 15:39851 
(R;US) 

Parallel distributed processing: Implications for cognition and 
development. Technical report, 15:40229 (R;US) 

CHIRAL SYMMETRY 

Symmetry breaking and hyperon decays in the Skyrme model, 
15:40071 (J;US) 

CHLORINATED AROMATIC HYDROCARBONS 

Clean-up following the PCB fire at St. Basile-le-Grand, 
15:39737 (RA;CA) 

CHLORINE 36 

Neutron dosimetry for Hiroshima A-bomb survivors using AMS 

[accelerator mass spectrometry], 15:39651 (R;US) 


CHLOROFORM 

In situ detection of organic molecules: Optrodes for TCE 

[trichloroethylene}] and CHCl3, 15:39782 (R;US) 
CHOLESTEROL 

Biochemical and functional abnormalities in hypercholes- 

terolemic rabbit platelets, 15:39791 (J;US) 
CHROMIUM 

Anomalous nitrogen-metal bonding on Cr(110) and Cr/W(110) 
overlayers, 15:39414 (J;US) 

Influence of substrate on cracking of vapor-deposited thin films 
due to residual stresses, 15:39354 (BA;US) 

Nitrogen valence electronic structure in the strong chemisorp- 
tion limit: Molecular adsorption on Cr(110) and O/Cr(110), 
15:39232 (J;US) 

Resonance ionization mass spectrometry for materials analysis 
and characterization, 15:39387 (R;US) 

CHROMIUM ALLOYS 

See also ALLOY-CO60CR30W4 

Anomalous nitrogen-metal bonding on Cr(110) and Cr/W(110) 
overlayers, 15:39414 (J;US) 

CHROMIUM COMPOUNDS 

See also CHROMIUM OXIDES 

Agglomerate size effect on sintering of doped lanthanum 
chromite, 15:39294 (BA;US) 

CHROMIUM IONS 

Theoretical study of the interaction of ionized transition metals 

(Cr,Mn,Fe,Co,Ni,Cu) with argon, 15:40008 (J;US) 
CHROMIUM OXIDES 

Nitrogen valence electronic structure in the strong chemisorp- 
tion limit: Molecular adsorption on Cr(110) and O/Cr(110), 
15:39232 (J;US) 
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CHROMIUM-MOLYBDENUM STEELS 
Hysteresis in near-threshold fatigue crack propagation: A recon- 
sideration, 15:39176 (R;DE) 
Low-activation studies considering candidate steels: Calcula- 
tional procedures and evaluations, 15:40211 (J;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Organization of the R chromosome region in maize: Triennial 
report, 15:39795 (R;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLAMS 
Species profiles: Life histories and environmental requirements 
of coastal fish and invertebrates (Pacific Northwest): Pacific 
geoduck clam, 15:39756 (R;US) 
CLAYS 
Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, southeastern 
New Mexico, 15:38624 (R;US) 
CLEANING 
See also DECONTAMINATION 
High intensity cleaning for porous ceramic filter in hot coal gas 
cleaning: Cleaning effect in hot coal gas and simulation of 
changes of face velocity and pressure loss, 15:38359 
(R;JP;in Japanese) 
CLIMATES 
Global climate trends and greenhouse gas data: Federal activi- 
ties in data collection, archiving, and dissemination: Report to 
the Congress of the United States, 15:39703 (R;US) 
Vertical integration of science, technology, and applications: 
Fiscal year 1989 annual report, 15:38621 (R;US) 
CLINCH RIVER 
Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 7, Geotechnical description, Clinch 
River Site, basis for design, 15:38607 (R;US) 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 


COAGULATION (COLLOID) 
See FLOCCULATION 
COAL 
See also SUBBITUMINOUS COAL 
Atomization 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, November 
1988—January 1989, 15:38419 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, May 1988—July 
1988, 15:38417 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, February 
1989—April 1989, 15:38420 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, May 1989—July 
1989, 15:38421 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] 
burning in small combustors: Quarterly report, August 1988— 
October 1988, 15:38418 (R;US) 

Advanced atomizer concept for CWF [coal-water fuel] burning in 
small combustors: Quarterly report, February 1988—April 
1988, 15:38416 (R;US) 

Advanced atomizer concept for CWF [coal-water fuel] burning in 
small combustors: Quarterly report, September—November 
1987, 15:38414 (R;US) 

Advanced atomizer cencept for CWF [coal-water fuels] burning 
in small combustors: Quarterly report, November 1987— 
January 1988, 15:38415 (R;US) 

Bioconversion 

[Bioconversion of coal]: Foreign trip report, July 7, 1987—July 

11, 1987, 15:38377 (R;US) 





Chemical Reactions 

Basic properties of coals and other solids: Quarterly report No. 

3, 15:38389 (R;US) 
Chemistry 

[Coal conversion chemistry]: Foreign trip report, October 24, 

1987—November 4, 1987, 15:38393 (R;US) 
Cleaning 

Precipitation of iron, sodium, and potassium impurities from syn- 
thetic solutions modeling spent acid streams from a chemical 
coal cleaning process, 15:38385 (J;US) 

Combustion 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, November 
1988—January 1989, 15:38419 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, February 
1989—April 1989, 15:38420 (R;US) 

CWS-fired residential warm-air heating system: Phase 2 final 
report, August 1, 1988—March 1, 1990, 15:38413 (R;US) 

Conversion of industrial boilers to burn coal water fuel: Phase 1, 
Pilot-scale development and testing: Final report, 15:38425 
(R;US) 

Detoxification and generation of useful products from coal com- 
bustion wastes: Second quarterly technical report, 15:38395 
(R;US) 

Experimental study of pulverized coal combustion in a simplified 
vertical furnace with heat exchangers. Operating parameters 
in function of fuel characteristics and control parameters. Ap- 
plication to kinetics of mass and heat exchange and study of 
ash deposits on exchanger walls, 15:38429 (R;FR;In French) 

Feasibility of wet oxidation for combustion of coal slurries: 
Phases 1 and 2: Final report, 15:38412 (R;US) 

Heat engines: Technology status report, 15:39148 (R;US) 

Coprocessing 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, October 1—December 31, 
1989, 15:38368 (R;US) 

Exploratory coprocessing research: Quarterly report No. 5 
September 1, 1989 to November 30, 1989, 15:38367 (R;US) 

Desulfurization 

Comprehensive report to Congress: Clean Coal Technology 
Program: Advanced Coal Conversion Process demonstration: 
A project proposed by Western Energy Company, 15:38348 
(R;US) 

Diffusion 

Configurational diffusion of coal macromolecules: 
progress report, 15:38390 (R;US) 

Configurational diffusion of coal macromolecules: Quarterly 
progress report, March 16, 1990—June 15, 1990, 15:38391 
(R;US) 

Diffusion in coals: Final technical report, 15:38388 (R;US) 

Emissivity 

Determination of local radiative properties in coal-fired flames: 
Technical progress report, first quarter of the second year, 
September 15, 1988—December 15, 1988, 15:38423 (R;US) 

Flotation 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 6, January 1, 1990—March 31, 1990, 15:38353 (R;US) 

Ultra-fine coal characterization: 10th quarterly report, June 1, 
1986—August 31, 1986, 15:38351 (R;US) 

Ultra-fine coal characterization: 11th Quarterly report, Septem- 
ber 1, 1986—November 30, 1986, 15:38349 (R;US) 

[Engineering development of advanced physical fine coal clean- 
ing technology: Froth flotation]: Quarterly technical progress 
report No. 5, October 1-December 31, 1989, 15:38352 (R;US) 

Fluidized-Bed Combustion 

Circulating fluidized bed combustion of western Canadian fuels, 
15:39468 (R;CA) 

Evaluation of reactivity functions for coal combustion from parti- 
cle size analysis in backmix reactors, 15:38431 (J;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, December 14, 1989-March 15, 
1990, 15:38422 (R;US) 


Quarterly 


COAL LIQUEFACTION 


Pressurized fluidized-bed combustion program: Fiscal year 

1990, Summary program pian, 15:38411 (R;US) 
Grinding 

Ultra-fine coal characterization: 12th progress report, 15:38350 

(R;US) 
Molecular Structure 

[Molecular structure of coal and coal conversion processes]: 
Foreign trip report, October 24, 1987-November 7, 1987, 
15:38392 (R;US) 

Oxidation 

Feasibility of wet oxidation for combustion of coal slurries: 

Phases 1 and 2: Final report, 15:38412 (R;US) 
Pulse Combustion 

Reduction of NO, and SOz emissions from coal burning pulse 
combustors: Quarterly technical progress report, January 1— 
March 31, 1990, 15:38424 (R;US) 

Research Programs 

Western Research Institute quarterly technical progress report, 

January—March 1990, 15:38362 (R;US) 
Swelling 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
January—March 1990, 15:38375 (R;US) 

Technology Utilization 

Directory of organizations interested in innovative coal utilization 

technologies, 15:38433 (R;US) 
Transport 

Advanced study in solid transport: Rheological behavior of 
dense suspension: Fifth quarterly report, October 1, 1989— 
December 31, 1989, 15:38409 (R;US) 

Study of dense phase cohesive coal transport in plugs: Quar- 
terly report, January—March 1990, 15:38410 (R;US) 

Water Removal 

Comprehensive report to Congress: Clean Coal Technology 
Program: Advanced Coal Conversion Process demonstration: 
A project proposed by Western Energy Company, 15:38348 
(R;US 

onan of the Electroacoustic Dewatering (EAD) process 
for fine/ultrafine coal: Fifth quarterly progress report, period 
ending December 31, 1989, 15:38354 (R;US) 

Dewatering: Coal and mineral processing. January 1970-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for January 1970-March 1990, 15:38356 (R;US) 

COAL FINES 

Characterization of municipal solid waste incinerator residues 

for utilization: Leaching properties, 15:39142 (R;NL) 
COAL GAS 

Computer analysis on two stage entrained bed coal gasifier: 
Characteristics of a 2T/D gasifier at varying coal feed rate, 
15:38360 (R;JP;in Japanese) 

Pore structure and reactivity changes in hot coal gas desulfur- 
ization sorbents: Technical progress report, January-March 
1990, 15:38365 (R;US) 

COAL GASIFICATION 

Advanced Research and Technology Development (AR and TD) 
materials program implementation plan for fiscal years 1990 
through 1994, 15:38379 (R;US) 

Steam gasification of carbon: Catalyst properties: Reporting pe- 
riod: December 15, 1989—March 14, 1990, 15:38372 (R;US) 

COAL GASIFICATION PLANTS 

Computer analysis on two stage entrained bed coal gasifier: 
Characteristics of a 2T/D gasifier at varying coal feed rate, 
15:38360 (R;JP;In Japanese) 

Oxidation behavior of Fe3Al and derivative alloys, 15:39196 
(BA;US) 

COAL LIQUEFACTION 

Advanced Research and Technology Development (AR and TD) 
materials program implementation plan for fiscal years 1990 
through 1994, 15:38379 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
January-March 1990, 15:38375 (R;US) 


ERA Vol. 15,No.17 379 





COAL LIQUEFACTION 


Fundamental! studies of retrograde reactions in direct liquefac- 
tion: Sixth quarterly report, January 1—March 31, 1990, 
15:38369 (R;US) 

Novel supports for coal liquefaction catalysts: Quarterly report 
No. 6, December 1, 1989—February 28, 1990, 15:38374 (R;US) 

COAL LIQUIDS 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction, 15:38373 (R;US) 

Vapor-liquid equilibrium of coal derived fluids by continuous 
thermodynamics, 15:38376 (R;US) 

COAL MINES 

Engineering analysis and evaluation of the Centralia mine fire. 

Volume 2, 15:38435 (R;US) 
COAL PREPARATION 

Dewatering: Coal and mineral processing. January 1970-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for January 1970-March 1990, 15:38356 (R;US) 

COAL PREPARATION PLANTS 

[Engineering development of advanced physical fine coal clean- 
ing technology: Froth flotation]: Quarterly technical progress 
report No. 5, October 1—-December 31, 1989, 15:38352 (R;US) 

COAL TAR 
Criteria for coal tar seal coats on airport pavements. Volume 1. 
State of the art. Final report, 15:38387 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Heat engines: Technology status report, 15:39148 (R;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COATINGS 
See also ANTIREFLECTION COATINGS 
REFLECTIVE COATINGS 
VAPOR DEPOSITED COATINGS 

Pipeline coating impedance effects on powerline fault current 
coupling: Final report, 15:38536 (R;US) 

Technique development for polarized pipe-to-soil potential mea- 
surements: Final report, 15:38535 (R;US) 

COBALT 

High resolution electron energy loss studies of surface vibra- 
tions: Progress report, June 21, 1989-June 7, 1990, 
15:39172 (R;US) 

Multiple reaction states in CO hydrogenation on alumina- 
supported cobalt catalysts, 15:38382 (J;US) 

COBALT 57 

Nuclear spectroscopy with Si PIN diode detectors at room tem- 

perature, 15:39623 (R;US) 
COBALT IONS 

Theoretical study of the interaction of ionized transition metals 

(Cr,Mn,Fe,Co,Ni,Cu) with argon, 15:40008 (J;US) 
COBALT OXIDES 

Aspects of the correlation effects, antiferromagnetic order, and 
translational symmetry of the electronic structure of NiO and 
CoO, 15:39313 (J;US) 

COBALT SULFIDES 
Studies of molybdena-alumina catalysts XVI. Effect of high- 
temperature sulfiding, 15:38384 (J;US) 
CODING CIRCUITS 
See DIGITAL CIRCUITS 
COGEMA LA HAGUE 

Large-scale spent-fuel cask dry unloading operations at La 
Hague, 15:38701 (J;US) 

Start-up of commercial high-level waste vitrification facilities at 
La Hague, 15:38669 (J;US) 

COKE-OVEN GAS 

See COAL GAS 

COLD PLASMA 
The rapid inward diffusion of cold ions in tokamaks and their ef- 
fect on ion transport, 15:40180 (J;US) 
COLLECTOR PROPERTIES 
See PERMEABILITY 
COLLECTOR PROPERTIES (ROCKS) 
See PERMEABILITY 
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, COLLECTRONS 


See SELF-POWERED NEUTRON DETECTORS 


COLLEGES 

See EDUCATIONAL FACILITIES 
COLLIERIES 

See COAL MINES 
COLLISIONAL PLASMA 

Extending the collisional fluid equations into the long mean-free- 
path regime in toroidal plasmas. |. Plasma viscosity, 15:40165 
(J;US) 

COLLISIONLESS PLASMA 

A self-consistent theory of radial transport of field-aligned cur- 
rent by microturbulence, 15:40013 (J;US) 

Demonstration of electron beam self-focusing in plasma wake 
fields, 15:39586 (J;US) 

COLLOID COAGULATION 
See FLOCCULATION 
COLOGNE SPIRITS 
See ETHANOL 
COLUMBIUM 
See NIOBIUM 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
STAGED COMBUSTION 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, May 1989—July 
1989, 15:38421 (R;US) 

MSW [municipal solid waste] subscale rotary combustor R&D 
support program: Final report, 15:39141 (R;US) 

COMBUSTION ENGINEERING STANDARD REACTOR 

See CE STANDARD REACTOR 

COMBUSTION PRODUCTS 

A semi-analytical model for pressure-time history of granular py- 
rotechnic materials in a closed system, 15:39685 (R;US) 

Effects of flame temperature and fuel structural features on soot 
formation in laminar diffusion flames, 15:39426 (RA;CA) 

Single-laser two-step fluorescence detection of atomic hydrogen 
in flames, 15:39398 (J;US) 

COMBUSTION PROPERTIES 

Combustion processes in black liquor recovery: Analysis and 
interpretation of combustion rate data and an engineering de- 
sign model: Report No. 1, 15:39117 (R;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
Bypasses 

Development of a LBG combustor (Part 3): Experimental evalu- 
ation of a LBG combustor using bypass air, 15:38361 (R;JP;In 
Japanese) 

Combustion Kinetics 

Development of a LBG combustor (Part 3): Experimental evalu- 
ation of a LBG combustor using bypass air, 15:38361 (R;JP;In 
Japanese) 

Combustion Properties 

Low oxygen combustion tester for high temperature reheat com- 

bustors, 15:39470 (R;JP;in Japanese) 
Design 

Advanced coal-fueled combustor for residential space heating 
applications: Quarterly report, July 1-September 30, 1988, 
15:38426 (R;US) 

Advanced coal-fueled combustor for residential space heating 
applications: Quarterly report, October 1—December 31, 
1988, 15:38427 (R;US) 

Advanced coal-fueled combustor for residential space heating 
applications: Quarterly report, January 1—March 31, 1989, 
15:38428 (R;US) 

Advanced coal-fueled gas turbine systems: Annual technical 
progress report, July 1988—June 1989, 15:39147 (R;US) 

Emission 

Development of a LBG combustor (Part 3): Experimental evalu- 
ation of a LBG combustor using bypass air, 15:38361 (R;JP;In 
Japanese) 





Flames 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;In Japanese) 

Flow Rate 

Measurement of velocity and temperature profiles at the exit 
plane of a tubular gas turbine combustor, 15:39150 (R;JP;In 
Japanese) 

Flow Visualization 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;in Japanese) 

Fluid Mechanics 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;in Japanese) 

Fuel Gas 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;ln Japanese) 

Fuel-Air Ratio 

Development of a LBG combustor (Part 3): Experimental evalu- 
ation of a LBG combustor using bypass air, 15:38361 (R;JP;In 
Japanese) 

Gas Turbines 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;In Japanese) 

Low oxygen combustion tester for high temperature reheat com- 
bustors, 15:39470 (R;JP;In Japanese) 

Measurement of velocity and temperature profiles at the exit 
plane of a tubular gas turbine combustor, 15:39150 (R;JP;In 
Japanese) 

Mockup 

Low oxygen combustion tester for high temperature reheat com- 

bustors, 15:39470 (R;JP;in Japanese) 
Pollution Control Equipment 

Performance of soda ash-lime sorbents in a small-scale spray 

dryer, 15:38815 (BA;US) 
Pressure Drop 

Measurement of velocity and temperature profiles at the exit 
plane of a tubular gas turbine combustor, 15:39150 (R;JP;In 
Japanese) 

Scale Models 

Measurement of velocity and temperature profiles at the exit 
plane of a tubular gas turbine combustor, 15:39150 (R;JP;in 
Japanese) 

Temperature Distribution 

Measurement of velocity and temperature profiles at the exit 
plane of a tubular gas turbine combustor, 15:39150 (R;JP;In 
Japanese) 

Very High Temperature 

Low oxygen combustion tester for high temperature reheat com- 

bustors, 15:39470 (R;JP;In Japanese) 
Vortex Flow 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;In Japanese) 


COMETS 


See also HALLEY COMET 
A test of the interstellar dust model of comets, 15:39892 (RA;FR) 


COMMERCIAL BUILDINGS 


Daylighting practices of the architectural industry (baseline re- 
sults of a national survey), 15:39103 (R;US) 

Implementing energy conservation programs for new residential 
and commercial buildings, 15:39109 (J;US) 


COMPOSITE MATERIALS 
Fibers 


COMMERCIAL SECTOR 

Commercial and Residential Energy Use and Emissions Simu- 
lation System (CRESS): Configuration for projecting 
emissions from commercial end residential sources: 1985 
test runs, 15:38407 (R;US) 

Cost and performance characteristics of small i 
systems: Volume 1, Summary results: Final report, 15:39129 
(R;US) 

Cost and performance characteristics of small cogeneration sys- 
tems: Volume 2, Case histories: Final report, 15:39130 (R;US) 

COMMON MARKET 

The petroleum demand of Europe and the possible effects of 

the 1993 Common Market, 15:38468 (R:CA) 
COMMUNICATIONS 

See also DATA TRANSMISSION 

Specifications for a voice/open data cable distribution system, 
15:39444 (R;US) 

COMPACT IGNITION TOKAMAK 

Electron cyclotron heating and current drive in toroidal geome- 
try: Technical progress report, 15:40150 (R;US) 

Vacuum vessel system design for the compact ignition tokamak, 
15:40226 (J;US) 

COMPLEX TERRAIN 

Atmospheric modeling in complex terrain, 15:39705 (R;US) 
COMPONENT COOLING SYSTEMS 

See AUXILIARY WATER SYSTEMS 


COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
Acoustic Emission Testing 
Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;in Japanese) 
Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;in Japanese) 
Aging 
Heat treatment study of the SiC/Ti-15-3 composite system. Final 
report, 15:39330 (R;US) 
Aluminium 
Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;in Japanese) 
Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;In Japanese) 
Boron 
Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;In Japanese) 
Chemical Vapor Deposition 
Ultrafine-microstructure composites prepared by chemical vapor 
deposition. Final report, January 1987-December 1989, 
15:39242 (R;US) 
Destructive Testing 
Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;in Japanese) 
Fabrication 
Low cost tooling material and process for graphite and Keviar 
composites. Final report, 15:39328 (R;US) 
Fallures 
Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;In Japanese) 
Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;in Japanese) 
Fatigue 
Probabilistic approach to the certification for fatigue durability of 
composite structures, 15:39333 (R;JP) 
Fibers 
Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;in Japanese) 
Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;in Japanese) 
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COMPOSITE MATERIALS 
Heat Treatments 


Heat Treatments 

Low cost tooling material and process for graphite and Kevlar 

composites. Final report, 15:39328 (R;US) 
Litetime 

Probabilistic approach to the certification for fatigue durability of 

composite structures, 15:39333 (R;JP) 
Materials Testing 

Laser-based and imaging techniques for the characterization of 

industrial materials, 15:39466 (BA;US) 
Mechanical Properties 

Interface effects and fracture in Nicalon/SiC composites, 
15:38357 (R;US) 

Thermo-oxidative stability studies of PMR-15 polymer matrix 
composites reinforced with various fibers, 15:39331 (R;US) 

Mechanical Structures 

Probabilistic approach to the certification for fatigue durability of 

composite structures, 15:39333 (R;JP) 
Microstructure 

Ultrafine-microstructure composites prepared by chemical vapor 
deposition. Final report, January 1987-December 1989, 
15:39242 (R;US) 

Oxidation 

Heat treatment study of the SiC/Ti-15-3 composite system. Final 

report, 15:39330 (R;US) 
Reinforced Materials 

Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;In Japanese) 

Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;In Japanese) 

Silicon Carbides 

Study on failure modes of SiC fiber reinforced aluminum com- 

posite materials by AE method, 15:39332 (R;JP;In Japanese) 
Tensile Properties 

Heat treatment study of the SiC/Ti-15-3 composite system. Final 

report, 15:39330 (R;US) 
Thermal Degradation 
Thermo-oxidative stability studies of PMR-15 polymer matrix 
composites reinforced with various fibers, 15:39331 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER CALCULATIONS 
Validation of calculation programs and calculation methods, 
15:38789 (R;NL;In Dutch) 
COMPUTER CODES 
See also N CODES 
R CODES 
T CODES 

Computer programs for eddy-current defect studies, 15:38880 
(R;US) 

JAERI [Japan Atomic Energy Research  Institute/US 
calculational benchmarks for nuclear data and codes inter- 
comparison, 15:40210 (J;US) 

U.S. DOE nuclear. power equipment performance prediction 
program, 15:38950 (BA;US) 

COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTER-AIDED INSTRUCTION 

Expert systems for radon mitigation, 15:39104 (BA;US) 
COMPUTERIZED CONTROL SYSTEMS 

Decision support system for control and automation of dynami- 
cal processes. Master’s thesis, 15:38885 (R;US) 

[Meetings on robotic vision technology]: Foreign trip report, De- 
cember 13-27, 1986, 15:39439 (R;US) 

COMPUTERIZED SIMULATION 
A plan for scientific visualization at ANL, 15:40234 (R;US) 
COMPUTERS 

See also MICROPROCESSORS 

Parallel multigrid algorithms and computer vision applications, 
15:40262 (BA;US) 

CONCRETES 

See also REINFORCED CONCRETE 

Characterization of municipal solid waste incinerator residues 
for utilization: Leaching properties, 15:39142 (R;NL) 
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Concrete containment integrity software: Procedure manual and 
guidelines, 15:38921 (R;US) 
Engineering evaluatior/cost analysis for the proposed removal 
of contaminated materials from Pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 15:38692 (R;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume H, 15:38938 (B;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology, 15:38936 (B;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONFORMAL GROUPS 
Lectures on RCFT [Rational Conformal Field Theory], 15:40091 
(R;US) 
CONNECTICUT YANKEE REACTOR 
Routine application of the in situ soil analysis technique by the 
Yankee Atomic Environmental Laboratory, 15:38903 (J;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 
Gas flow in and out of a nuclear waste container, 15:38647 (J;US) 
Waste Isolation Pilot Plant dry bin-scale integrated systems 
checkout plan, 15:39433 (R;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 
OIL POLLUTION CONTAINMENT 
Concrete containment analysis including thermal effects, 
15:38939 (BA;US) 
GA-4/GA-9 legal weight truck from reactor spent fuel shipping 
casks: Preliminary design report, 15:39431 (R;US) 
CONTAINMENT BUILDINGS 
Investigation of liner tearing near penetrations in a reinforced 
concrete containment under severe accident loads, 15:38940 
(BA;US) 
NFAP calculation of the response of a 1/6 scale reinforced con- 
crete containment model, 15:38941 (BA;US) 
Posttest analysis of the 1:6 scale reinforced concrete contain- 
ment, 15:38942 (BA;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume H, 15:38938 (B;US) 
CONTAINMENT SYSTEMS 
Comparison of the MAAP [modular accident analysis program] 
auxiliary building model with Containment Systems Test Facil- 
ity experiments, 15:39002 (J;US) 
Concrete containment integrity software: Procedure manual and 
guidelines, 15:38921 (R;US) 
Increase of technical specification containment operating tem- 
perature, 15:39004 (J;US) 
Operational testing of hydrogen ignitors under simulated severe 
accident conditions, 15:39020 (J;US) 
Response to severe-accident policy statement: Boiling water re- 
actor containment vulnerability assessment, 15:39001 (J;US) 
System 80 Plus: Benefits of spherical steel containment, 
15:39026 (J;US) 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 
Mississippi-Alabama marine ecosystem study annual report: 
Year 2. Volume 1. Technical narrative, 15:39861 (R;US) 





Mississippi-Alabama marine ecosystem study annual report: 
Year 2. Volume 2. Appendices, 15:39862 (R;US) 

Outer continental shelf oil and gas activities: Alaska update, 
September 1988—January 1990, 15:38475 (R;US) 

Outer continental shelf oil and gas activities: Pacific update, Au- 
gust 1987—November 1989, 15:38444 (R;US) 

Recommended practices for drilling geopressured wells on the 
Nova Scotian Shelf, 15:38515 (R;CA) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROOMS 

Improving safety margins for control room habitability, through 
heating/ventilatior/air conditioning modifications, 15:39021 
(J;US) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONVECTION 
A method of adaptive nodes for convective heat transfer prob- 
lems, 15:39460 (J;US) 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVENTIONAL WARFARE 

Conventional forces and arms control: Technology and strategy 
in a changing world: Conference summary: CNSS [Center for 
National Security Studies] Occasional Paper No. 24, 
15:39160 (R;US) 

COOLANTS 
Electrokinetic effects in power transformers, 15:39030 (R;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

Evaluation of a gas turbine inlet air-cooling system: Final report, 
15:38802 (R;US) 

COORDINATED RESEARCH PROGRAMS 

Government-promoted collective research and development in 
Japan: Analyses of the organization through case studies, 
15:39063 (R;US) 

COPOLYMERS 

Small-angle x-ray-scattering study of ordering kinetics in a block 

copolymer, 15:39370 (J;US) 
COPPER 

An evaluation of crack front effect on threshold and crack propa- 
gation, 15:39175 (R;DE) 

An investigation of Li-bearing Cu-Ag, Cu-Ti, and W—AI-Ti thin 
films deposited by ion-beam sputtering and ion plating, 
15:40221 (J;US) 

Ethane hydrogenolysis over well-defined Ru-Cu/SiO, catalysts, 
15:38456 (J;US) 

High resolution electron energy loss studies of surface vibra- 
tions: Progress report, June 21, 1989-June 7, 1990, 
15:39172 (R;US) 

Investigation of copper electrodes for mercuric iodide detector 
applications, 15:39374 (J;US) 

Micro-hardness of nanocrystalline palladium and copper pro- 
duced by inert-gas condensation, 15:39211 (J;US) 

Positron annihilation induced Auger electron spectroscopy, 
15:39992 (RA;US) 

Probing bimetallic surfaces with photoelectron diffraction: 
Au/Cu(001) and Fe/Cu(001), 15:39217 (J;US) 

Surface chemistry of monolayer metallic films on Re(0001) and 
Mo(110), 15:39215 (J;US) 

Temperature-dependent effects during Ag deposition on 
Cu(110), 15:39225 (J;US) 

Uptake of heavy metals from contaminated sediments by salt- 
marsh plants. Final report, 15:39827 (R;NL) 

COPPER 74 

Beta-decay half-lives of neutron rich Cu and Ni isotopes pro- 

duced by thermal fission of 25U and 23°Pu, 15:40110 (R;FR) 
COPPER ALLOYS 

Atomistic studies of grain boundaries in alloys and compounds: 

Progress report, July 1, 1989—June 30, 1990, 15:39174 (R;US) 


COPPER OXIDES 
Structural Chemical Analysis 


Energetics and configurations of lattice defects in CuTi, 
15:39171 (R;US) 

Phase stability of fcc alloys with the embedded-atom method, 
15:39231 (J;US) 

COPPER IONS 

Magnetism and superconductivity in high-T. superconductors, 
15:40140 (BA;US) 

Theoretical study of the interaction of ionized transition metals 
(Cr,Mn,Fe,Co,Ni,Cu) with argon, 15:40008 (J;US) 

COPPER ISOTOPES 

See also COPPER 74 

Beta-decay half-lives of neutron rich Cu and Ni isotopes pro- 
duced by thermal fission of 295U and 259Pu, 15:40110 (R;FR) 

COPPER OXIDES 
Charge Carriers 

Photogenerated carriers in LagCuO,, YBazCu3O(7-delta) and 
TlpBazCa(1-x)GdxCuz0,: Polarizability-induced pairing of 
polarons, 15:39244 (R;US) 

Crystal Structure 

Epitaxy of Y-Ba-Cu-O thin films grown on single-crystal MgO, 

15:39310 (J;US) 
Electrical Properties 

Transient photoinduced conductivity in semiconducting single 
crystals of YBazCu3,06.3: Search for photoinduced metallic 
state and for photoinduced superconductivity. Technical re- 
port, 15:39243 (R;US) 

Electronic Structure 

The formation of metal-oxygen species at low temperatures, 

15:39315 (J;US) 
Fabrication 

Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly technical report No. 6, 1 October-31 
December 1989, 15:39239 (R;US) 

Grain Boundaries 

Muon spin depolarization in Gd- and EuBa2Cu30,, 15:39270 

(BA;US) 
Josephson Effect 

Josephson weak links in thin films of YBazCu,07_, induced by 

electrical pulses, 15:39309 (J;US) 
Microstructure 

Micorstructural considerations in polycrystalline YBa2Cu307, 
15:39276 (BA;US) 

Theoretical studies of CuO clusters representing YBagCu307_,: 
Investigation of Cu(Ill) formation versus oxide oxidation, 
15:39283 (BA;US) 

Neutron Diffraction 

Structural studies of La._,Ba,CuO, between 11-293 K, 

15:39268 (BA;US) 
Penetration Depth 

Far-infrared sphere resonance in isolated superconducting par- 

ticles, 15:39245 (R;US) 
Polarons 

Photoinduced _self-localized polarons in TlBapCa;_, 
Gd,Cu2Ogz: A proposal for van der walls pairing. Technical re- 
port, 15:39238 (R;US) 

Resonance lonization Mass Spectroscopy 

Resonance ionization mass spectrometry for materials analysis 

and characterization, 15:39387 (R;US) 
Shear Properties 

Complete elastic constants and giant softening of cg in super- 

conducting La; s6Sro.14CuO4, 15:39314 (J;US) 
Sorptive Properties 

Pore structure and reactivity changes in hot coal gas desulfur- 
ization sorbents: Technical progress report, January—March 
1990, 15:38365 (R;US) 

Sputtering 

Microwave surface resistance of magnetron-sputtered TI-Ba- 

Ca-Cu-O films on silver substrates, 15:39308 (J;US) 
Structural Chemical Analysis 

Ordering in TlpCaBagCuzO, and Tl,BazCuO, studied by pair 
distribution function and Rietveld analysis, 15:39247 (R;US) 

Symmetry breaking oxygen displacement in superconducting 
oxides, 15:39248 (R;US) 
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COPPER OXIDES 
Superconductivity 


Superconductivity 

Annealing and strain effects on Tl-Ba-Ca-Cu-O crystals and ce- 
ramics, 15:39277 (BA;US) 

Charge transfer and bond lengths in YBagCug_,MxOg,y, 
15:39269 (BA;US) 

Composition of superconducting La,CuO,,;: A superconductor 
doped by excess oxygen defects, 15:39262 (BA;US) 

Impedance spectra during solid-state powder reactions of oxide 
superconductors, 15:39301 (J;US) 

Jonker pear analysis of oxide superconductors, 15:39304 (J;US) 

Josephson weak links in thin films of YBazCusO7_, induced by 
electrical pulses, 15:39309 (J;US) 

Low-temperature densification of high-T. superconductors, 
15:39273 (BA;US) 

Photoemission spectroscopy of single crystal HTSC materials: 
A Fermi liquid electronic structure, 15:39494 (BA;US) 

Preparation and characterization of isotopic oxygen-enriched yt- 
trium barium copper oxide, 15:39261 (BA;US) 

Sol-gel routes to superconducting ceramics, 15:39278 (BA;US) 

Some aspects of the nonstoichiometric and thermodynamic be- 
havior of the YBazCu30, system, 15:39260 (BA;US) 

Twins in high-T. YBapgCu3O07-superconductors, 15:39279 
(BA;US) 

Vapor Phase Epitaxy 

Epitaxy of Y-Ba-Cu-O thin films grown on single-crystal MgO, 

15:39310 (J;US) 
X-Ray Dittraction 

Variation of superlattice structure of the BizSr2_,CuOg_y super- 
conductor with composition and thermal history, 15:39281 
(BA;US) 

COPPER SELENIDES 
Interaction of oxygen with native chemical defects in CulnSe2 
thin films, 15:39361 (BA;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
COPROCESSING 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, October 1—December 31, 
1989, 15:38368 (R;US) 

CORES (DRILL) 

See DRILL CORES 
CORES (MAGNETIC) 

See MAGNETIC CORES 
CORN (MAIZE) 

See MAIZE 
CORN STOVER 

See MAIZE 
CORROSION 

Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS 
data base). Report for March 1977-December 1989, 
15:39335 (R;US) 

Boiler and steam generator corrosion: Nuclear power plants. 
April 1974-March 1990 (A Bibliography from the NTIS data 
base). Report for April 1974-March 1990, 15:39336 (R;US) 

Investigation on corrosion of steel structures for civil engineering 
at thermal power station, 15:38800 (R;JP;In Japanese) 

CORROSION INHIBITION 
See CORROSION PROTECTION 
CORROSION PROTECTION 

Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS 
data base). Report for March 1977-December 1989, 
15:39335 (R;US) 

Boiler and steam generator corrosion: Nuciear power plants. 
April 1974-March 1990 (A Bibliography from the NTIS data 
base). Report for April 1974-March 1990, 15:39336 (R;US) 

CORROSION RESISTANT ALLOYS 

See also ALLOY-CO60CR30W4 

STEEL-CR12MOV 
STEEL-CR17NI12MO3-L 

Oxidation behavior of Fe3Ai and derivative alloys, 15:39196 

(BA;US) 
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COSMIC GAMMA BURSTS 

Monte Carlo models and analysis of galactic disk gamma-ray 
burst distributions, 15:39899 (RA;US) 

Positron annihilation in gamma-ray bursts, 15:39896 (RA;US) 

Radial response of the burst and transient source experiment, 
15:39900 (RA;US) 

The HUS solar flare and cosmic gamma-ray burst detector 
aboard the Ulysses spacecraft, 15:39638 (R;DE) 

COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 

Estimates of galactic cosmic ray shielding requirements during 
solar minimum, 15:39820 (R;US) 

The COBE cosmic 3 K anisotropy experiment: A gravity wave 
and cosmic string probe, 15:39920 (RA;US) 

COSMOGONY 
See COSMOLOGY 
COSMOLOGY 

High-resolution simulations of cosmic-string evolution. |. Net- 
work evolution, 15:39940 (J;US) 

Progress report for a research program in physics of the early 
universe, 15:39869 (R;US) 

Progress report for a research program in theoretical high en- 
ergy physics, 15:39868 (R;US) 

COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUNTY BUILDINGS 

See PUBLIC BUILDINGS 
COUPLINGS (MACHINE PARTS) 

See MACHINE PARTS 
COURT BUILDINGS 

See PUBLIC BUILDINGS 
CRAB NEBULA 

IRAS LRS spectra of extended objects: The Crab nebula, 
15:39877 (RA;FR) 

Infrared spectroscopy and imaging of supernova remnants, 
15:39876 (RA;FR) 

CRABS 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Dun- 
geness crab, 15:39757 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Brown 
rock crab, red rock crab, and yellow crab, 15:39754 (R;US) 

CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 

Fatique crack propagation in bimetallic welds influence of resid- 

ual stresses and metallurgical look, 15:39170 (R;FR;In French) 
CRACKS 

The ACR-program for automatic finite element model genera- 

tion for part through cracks, 15:40256 (R;Fl) 
CRITICALITY 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 15, Calculations, 
15:38594 (R;US) 

Nuclear Criticality Safety Five-Year Outlay Program Plan, FY 

1987-1991, 15:38690 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CRUDE OIL 
See PETROLEUM 
CRYSTAL LATTICES 

See also HEXAGONAL LATTICES 

Elastic properties of grain boundaries in copper, 15:39359 
(BA;US) 

Rigid-body displacement of asymmetric grain boundaries, 
15:40002 (J;US) 

CRYSTAL MODELS 
Ground states of two-dimensional quasicrystals, 15:40135 (J;US) 
CRYSTALS 
See also IONIC CRYSTALS 
MONOCRYSTALS 





Role of PESO processes in operation of electrooptic devices, 
15:39528 (BA;US) 
CTX SPHEROMAK 
Progress with energy confinement time in the CTX spheromak, 
15:40173 (J;US) 
CULTURAL RESOURCES 
Hanford Cultural Resources Laboratory Annual report for fiscal 
year 1989, 15:39044 (R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Investigations into the electronic structure of the high-Te super- 
conductors by means of photoelectron spectroscopy, 
15:39251 (R;DE;in German) 
CURIUM 244 
Safeguard aspects of 2“4Cm as a multiplier in cylindrical hybrid 
blankets, 15:40206 (J;US) 
CURRENT DENSITY 
Second information report on activities in progress at the EPRI 
M&D Center, 15:38799 (R;US) 
CURRENT-DRIVE HEATING 
Spheromak injection into a tokamak, 15:40172 (J;US) 
CYCLOALKANES 
Combined effect of isotopic substitution, temperature, and mag- 
netic field on the lifetimes of triplet biradicals. Scientific report 
88-89, 15:39400 (R;US) 
CYCLONE COMBUSTORS 
Conversion of industrial boilers to burn coal water iuel: Phase 1, 
Pilot-scale development and testing: Final report, 15:38425 
(R;US) 
CYTOCHROME OXIDASE 
Fourier transform infrared and resonance Raman characteriza- 
tion of cytochrome Bag from Thermus thermophilus, 15:39793 
(BA;US) 


D 


D MESONS 
Study of the decays D—-K°x* and D—-K°K*, 15:40051 (J;US) 
D PLUS RESONANCES 
See DMESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 
A Special Function Coprocessor for Level-2, 15:39628 (R;US) 
DO data acquisition: High speed data paths for DO, 15:39627 
(R;US) 
Experimenting with sodar in support of emergency prepared- 
ness at Three Mile Island-1, 15:38957 (J;US) 
Installation of state-of-the-art in-core detector system in the N 
reactor, 15:38917 (J;US) 
Multiple target tracking in a wide-field-of-view camera system, 
15:39695 (R;US) 
DATA BASE MANAGEMENT 
Pacific Missile Test Center Information Resources Management 
Organization (code 0300): The ORACLE client-server and 
distributed processing architecture, 15:40241 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION 
Modular authentication systems, 15:40271 (R;US) 
NWC [Nuclear Weapon Complex] CIM file header specification: 
Version 2.0, 15:40252 (R;US) 
Specifications for a voice/open data cable distribution system, 
15:39444 (R;US) 


DIAMONDS 


DAVIS BESSE REACTOR 
See DAVIS BESSE-1 REACTOR 
DAVIS BESSE-1 REACTOR 
Design basis reconstitution at Davis-Besse plant, 15:39011 
(J;US) 
Early experience with individual plant evaluations at Davis- 
Besse, 15:38995 (J;US) 
Environmental monitoring: An informational tool, 15:38904 (J;US) 
The professional’s development process at Davis-Besse, 
15:38844 (J;US) 
DA\ .S BESSE-2 REACTOR 
Early experience with individual plant evaluations at Davis- 
Besse, 15:38995 (J;US) 
DAVIS BESSE-3 REACTOR 
Early experience with individual plant evaluations at Davis- 
Besse, 15:38995 (J;US) 
DECANE 
Development of electro-acoustic soil decontamination (ESD) 
process for in-situ applications, 15:39739 (R;US) 
DECONTAMINATION 
RESRAD, a computer model for deriving residual radioactive 
material guidelines, 15:38700 (J;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
‘Fast fusion’ and 'quasifission’ - two possible mass-relaxation 
modes in asymmetric heavy-ion collisions leading to systems 
with Z11=108, 15:40114 (R;DE) 
DEEP INELASTIC SCATTERING 
Gluonic contribution to g; and its relationship to the spin- 
dependent parton distributions, 15:40067 (J;US) 
DEFENSE 
See NATIONAL DEFENSE 
DEMAGNETIZATION (ADIABATIC) 
See ADIABATIC DEMAGNETIZATION 
DENSIMETERS 
Small, inexpensive apparatus for the determination of the den- 
sity of powdered materials, 15:39670 (J;US) 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITION 
[Atmospheric chemistry and biogeochemistry]: Foreign trip re- 
port, May 29-June 14, 1990, 15:39710 (R;US) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIUM COMPOUNDS 
H and D in niobium, tantalum and vanadium, 15:39179 (R;DE) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERON REACTIONS 
Results of an attempt to measure increased rates of the reaction 
D-2 + D-2 yields He-3 + n in a nonelectrochemical cold fusion 
experiment, 15:40102 (R;US) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERON REACTIONS 
DEVELOPING COUNTRIES 
See also ALGERIA 
GREECE 
Needs and constraints of petroleum exploration in developing 
countries, 15:38441 (R;CA) 
DEVICES 
See EQUIPMENT 
DEWATERING EQUIPMENT 
Apparatus and method for deliquifying material: Final report, 
15:39119 (R;US) 
DIAMONDS 
Optical properties of chemical-vapor-deposited diamond films, 
15:39366 (J;US) 
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DIAMONDS 


The effect of surface treatment on the electrical properties of 
metal contacts to boron-doped homoepitaxial diamond film, 
15:39364 (J;US) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 

DICHLOROMETHANE 
See METHYLENE CHLORIDE 
DIELECTRIC MATERIALS 

See also ELECTRETS 

Electrokinetic effects in power transformers, 15:39030 (R;US) 

Electrophoretically applied dielectrics for amorphous metal foils 
used in pulsed power saturable reactors, 15:40160 (BA;US) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIES 

Characterization and development report for the 375492: A 

Schottky barrier diode die, 15:39341 (R;US) 
DIESEL ENGINES 

Heat engines: Technology status report, 15:39148 (R;US) 

Reliability of diesel generators in the Finnish and Swedish nu- 
clear power plants, 15:38935 (R;Fl) 

U.S. DOE nuclear power equipment performance prediction 
program, 15:38950 (BA;US) 

DIESEL FUELS 

Investigation of diesel fuel: Alcohol emulsions, 15:39159 (R;CA) 
DIESEL OIL (FRACTION) 

See DIESEL FUELS 
DIET 

Rangeland-plant response to elevated CO,: Part 2, Large- 
chamber system: Progress report, 15:39828 (R;US) 

DIFFERENTIAL EQUATIONS 

See also PARTIAL DIFFERENTIAL EQUATIONS 

The domain reduction method - High way reduction in three di- 
mensions and convergence ‘with inexact solvers, 15:40259 
(BA;US) 

DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
DIFFRACTOMETERS 

Uktrahigh vacuum picosecond laser-driven electron diffraction 

system, 15:39669 (J;US) 
DIFFUSION 

See also OSMOSIS 

Diffusion in coals: Final technical report, 15:38388 (R;US) 

User's guide to the MATHEW/ADPIC [Mass-Adjusted THRee- 
dimensional Wind/Atmospheric Diffusion Particle-in-Cell] 
models, 15:39721 (R;US) 

DIGESTER GAS 
See METHANE 


DIGITAL CIRCUITS 
Standardized communication symbols to facilitate circuit design, 
15:39481 (R;US) 
DIGITAL SYSTEMS 
Filmless radiology: The design, integration, implementation, and 
evaluation of a digital imaging network. Potential investiga- 
tions to be conducted in conjunction with the Digital-Imaging 
Network System (DINS) evaluation project. Revision 1. Annual 
report, 1 March 1987-28 February 1988, 15:39797 (R;US) 
Filmless radiology: The design, integration, implementation, and 
evaluation of a digital-imaging network. The applicability of 
digital imaging to the US Army combat medical care system. An- 
nual report, 1 March 1986-28 February 1987, 15:39796 (R;US) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRECTED-ENERGY WEAPONS 
Advances in directed energy technology for strategic defense, 
15:39502 (BA;US) 
Thermal management of an accelerator system in space, 
15:39694 (R;US) 
Visible wavelength free electron oscillator, 15:39497 (BA;US) 
DISARMAMENT 
See ARMS CONTROL 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
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DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISMANTLING (FUEL ASSEMBLY) 

See FUEL ASSEMBLY DISMANTLING 
DISPERSANTS (CHEMICAL) 

See SURFACTANTS 
DISPERSE SYSTEMS 

See DISPERSIONS 
DISPERSIONS 

See also MIXTURES 

SUSPENSIONS 

Atmospheric modeling in complex terrain, 15:39705 (R;US) 
DISSOLVED OXYGEN 

See OXYGEN 
DISTILLATION 

Gas chromatographic determination of water in organic com- 
pounds and of organic compounds in water after steam 
distillations, 15:39386 (R;US) 

DISTRIBUTED DATA PROCESSING 

Cooperative processes software (CPS), 15:40238 (R;US) 

Pacific Missile Test Center Information Resources Management 
Organization (code 0300): The ORACLE client-server and 
distributed processing architecture, 15:40241 (R;US) 

DISTRICT COOLING 

District cooling and heating development in Stamford, Connecti- 

cut: Final report, 15:39140 (R;US) 
DISTRICT HEATING 

District cooling and heating development in Stamford, Connecti- 

cut: Final report, 15:39140 (R;US) 
DNA ADDUCTS 

Predicting structures of DNA and carcinogen-modified DNA by 
build-up techniques, 15:39788 (R;US) 

[Luminescence and Raman spectroscopy for biological analy- 
sis]: Foreign trip report, May 30, 1990—June 12, 1990, 
15:39391 (R;US) 

DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DODECANOIC ACID 
TRUEX process solvent cleanup with solid sorbents, 15:38557 
(R;US) 

DOMESTIC WASTES 

See MUNICIPAL WASTES 
DOPPLER EFFECT 

Advanced Doppler tracking experiments, 15:39912 (RA;US) 
DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSEMETERS 

See also CHEMICAL DOSEMETERS 

Evaluation of NVLAP personnel dosimetry testing laboratory: X 
rays, 15:39641 (R;US) 

[Implementation of dose equivalent meters]: Foreign trip report, 
October 8-21, 1988, 15:39823 (R;US) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also GAMMA DOSIMETRY 
PERSONNEL DOSIMETRY 
X-RAY DOSIMETRY 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

[Radiation dosimetry]: Foreign trip report, February 26, 1987— 
March 8, 1987, 15:40121 (R;US) 

DOUBLE ENVELOPE BUILDINGS 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, 15:39101 (R;US) 

DOUBLE SHELL HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 

See DOUBLET REACTORS 





DOUBLET REACTORS 
The effects of carbonization on the confinement properties of 
the Dill-D H-mode, 15:40152 (R;US) 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DRESDEN-3 REACTOR 
Verifying that systems perform in accordance with their design 
bases, 15:39013 (J;US) 
DRIFT CHAMBERS 
Construction and test of the analog electronics for the planar drift 
chambers of the ZEUS detector, 15:39620 (R;DE;in German) 
Monitoring and calibration of the muon detector at the UA1 ex- 
periment, 15:39643 (R;DE;In German) 
DRIFT INSTABILITY 
Three-dimensional gyrokinetic particle simulation of low- 
frequency drift instabilities, 15:40181 (J;US) 
DRILL CORES 
Geohydrologic data from test hole USW UZ-7, Yucca Mountain 
area, Nye County, Nevada, 15:38635 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See SHIPS 
DRINKING WATER 
An alternative hypothesis for association between distribution 
wiring configurations and cancer: Planning phase, 15:39851 
R;US) 
puma tap-water contributions to inhalation exposures for 
volatile erganic chemicals, 15:39106 (BA;US) 
Comparative hazard evaluation, an approach to regulation: 
Formaldehyde in drinking water, 15:39831 (R;US) 
E-perm radon monitors for determining waterborne concentra- 
tions of dissolved in radon 224Rn, 15:39653 (J:US) 
DRUGS 
See also RADIOPHARMACEUTICALS 
[Radiopharmaceutical and chemotherapeutic drug technology]: 
Foreign trip report, October 30-December 30, 1987, 
15:39801 (R;US) 
DRY DEPOSITION 
See DEPOSITION 
DRY SCRUBBERS 
Combined nitrogen oxides/sulfur dioxide control in dry scrubber 
systems: Volume 1, Evaluation of additives and process mod- 
ifications, 15:38394 (R;US) 
DRYERS 
IEA program of research, development, and demonstration on 
energy conservation in the pulp and paper industry: Improv- 
ing energy efficiency of paper machine dryer sections: Final 
level one report, 15:39139 (R;CA) 
DTO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
DUCTS 
Computation of heat and fluid flow in ducts of arbitrary cross 
section, 15:39461 (J;US) 
DYE LASERS 
Femtosecond pulse generation from the ultraviolet to the near 
infra red, 15:39512 (BA;US) 
High-resolution pulsed dye laser calibration in the 500-350 nm 
region using iodine atlas reference lines, 15:39536 (J;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC INDUCER ROTORS 
See TIPVANE ROTORS 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 151 
Neutron emission and angular momentum distribution study for 
the compound nucleus '® Dy in the 4 n and 5 n exit channel, 
15:40105 (R;FR;In French) 


DYSPROSIUM 152 
Neutron emission and angular momentum distribution study for 
the compound nucleus *® Dy in the 4 n and 5 n exit channel, 
15:40105 (R;FR;in French) 
Population of superdeformed bands and competition with fis- 
sion, 15:40107 (R;US) 
DYSPROSIUM 153 
Fast rotating nuclei and nuclear matter extreme states: shape 
changes study of '5’ Tb and 5? Dy nuclei, 15:40104 (R;FR;in 
French) 
DYSPROSIUM 156 
Neutron emission and ular momentum distribution study for 
the compound nucleus '® Dy in the 4 n and 5 n exit channel, 
15:40105 (R;FR;In French) 


E 


E LAYER 
See E REGION 
E REGION 
Simultaneous observations of neutral winds and electric fields at 
spaced locations in the dawn auroral oval, 15:39944 (R;US) 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 

A compact, high-powered far-infrared (FIR) laser: Final techni- 
cal report, September 30, 1987—January 31, 1990, 15:39474 
(R;US) 

A geographical basis for long-range dose assessment calcula- 
tions, 15:38956 (J;US) 

Objective method for assessing monitoring networks: Application 
of the method to an actual case, 15:39702 (R;JP;in Japanese) 

The correction of infrasound signals for upper atmospheric 
winds, 15:39689 (R;US) 

EARTH CRUST 

Analysis of regional phases using three-component data. Final 
report, 19 August 1987-31 August 1989, 15:39857 (R;US) 

Seismic-wave propagation, attenuation and scattering over re- 
gional distances. Final report, 28 July 1988-27 July 1989, 
15:39855 (R;US) 

EARTH MAGNETOSPHERE 

See also MAGNETOTAIL 

PLASMA SHEET 

A study of positrons from Soviet nuclear powered satellites as 
tracers for magnetospheric research, 15:39949 (R;US) 

Solar-Geophysical Data Number 547, March 1990. Part 1 
(prompt reports). Data for February, January 1990, and late 
data, 15:39951 (R;US) 

Solar-Geophysical Data Number 547, March 1990. Part 2 
(comprehensive reports). Data for September 1989 and mis- 
cellaneous, 15:39935 (R;US) 

EARTH MANTLE 

Shock waves in condensed media: Their properties and the equa- 

tions of state of materials derived from them, 15:39326 (R;US) 
EARTHQUAKES 

Lawrence Livermore National Laboratory post-Loma Prieta earth- 
quake initiative: Seismic analysis of an elevated portion of the 
Bay Bridge distribution system structure, 15:39866 (R;US) 

Seismic effects on bedrock and underground constructions. A 
literature survey of damage on constructions; Changes in 
groundwater levels and flow; Changes in chemistry in ground- 
water and gases, 15:39865 (R;SE) 

EARTHWORMS 
See ANNELIDS 
ECONOMIC ANALYSIS 

SAFIRE [Systems Analysis For ICF Reactor Economics]: A sys- 
tems analysis code for inertial fusion economics, 15:40212 
(J;US) 

ECONOMIC GROWTH 

Commercial and Residential Energy Use and Emissions Simu- 
lation System (CRESS): Configuration for projecting 
emissions from commercial and residential sources: 1985 
test runs, 15:38407 (R;US) 
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ECR HEATING 


ECR HEATING 
Whistler-wave electron cyclotron heating in uniform and nonuni- 
form magnetic fields, 15:40167 (J;US) 
EDDY CURRENTS 
programs for eddy-current defect studies, 15:38880 


A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

EDUCATIONAL FACILITIES 
Research, what purpose does it serve?, 15:38786 (R;NL;In 
Dutch) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFUSION 

See DIFFUSION 
EHF RADIATION 

See MICROWAVE RADIATION 
ELECTRETS 

Electret dosimeters and their applications in radiation measure- 
ments, 15:39655 (J;US) 

ELECTRIC BATTERIES 

See also LEAD-ACID BATTERIES 

Electric and Hybrid Vehicles Program: 13th Annual report to 
Congress for fiscal year 1989, 15:39154 (R;US) 

Evaluation of the state of charge of battery electrodes with ac 
impedance techniques. Report for 1 August 1988-30 July 
1989, 15:39042 (R;US) 

Simulation of battery performance in electric vehicle applica- 
tions, 15:39043 (BA;US) 

ELECTRIC CABLES 

See also SUPERCONDUCTING CABLES 

Current required for preventing wet snow accretion on transmis- 
sion lines (Part 2), 15:39035 (R;JP;ln Japanese) 

High-voltage pulse testing of DSSL [detonator strong safety link] 
actuator drive cables, 15:39478 (R;US) 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

Method for assessing electrical resistance of pipeline casings: 
Final report, 15:38531 (R;US) 

ELECTRIC CONDUCTORS 

New materials for electrochemical cells. Final report, 15:39040 
(R;US) 

ELECTRIC CONTACTORS 

See SWITCHES 

ELECTRIC DISCHARGES 

A distributed parameter wire model for transient electrical dis- 

charges, 15:40188 (J;US) 
ELECTRIC GENERATORS 

See also ROTATING GENERATORS 

U.S. DOE nuclear power equipment performance prediction 
program, 15:38950 (BA;US) 

ELECTRIC MOTORS 

High-efficiency motors, 15:39115 (R;CA) 

Second information report on activities in progress at the EPRI 
M&D Center, 15:38799 (R;US) 

ELECTRIC POTENTIAL 

Diagnostic method for measuring plasma-induced voltages on 
the PBX-M [Princeton Beta Experiment-Modified] stabilizing 
shell, 15:40155 (R;US) 

ELECTRIC POWER 

A comparative analysis of alternative fuel infrastructure require- 
ments, 15:38525 (BA;US) 

Proceedings: Power quality for end-use applications confer- 
ence, 1988, 15:39081 (R;US) 

The Moscow signal, 15:39853 (BA;US) 

ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 
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ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC “‘TILITIES 
Compeutive procurement of electric utility resources: Final re- 
port, 15:39082 (R;US) 
Macroeconomic impacts of clean coal technologies and acid 
rain legislation: A comparative analysis, 15:38432 (R;US) 
New York State farmstead demand-side management, 
15:39080 (R;US) 
Proceedings: Power quality for end-use applications confer- 
ence, 1988, 15:39081 (R;US) 
Research and development in the 1980s: An overview: Final re- 
port, 15:39083 (R;US) 
The process of integrated resource planning for electric utilities, 
15:39079 (R;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Electric and Hybrid Vehicles Program: 13th Annual report to 
Congress for fiscal year 1989, 15:39154 (R;US) 
Simulation of battery performance in electric vehicle applica- 
tions, 15:39043 (BA;US) 
Survey of applicability of electric vehicles (EVs) in specific re- 
gions such as resorts, 15:39155 (R;JP;In Japanese) 
ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL INSULATION 
Insulations for metallic glasses in pulse power systems, 
15:39342 (R;US) 
ELECTRICAL INSULATORS 
Fundamental issues in heteroepitaxy—A Department of Energy, 
Council on Materials Science Panel Report, 15:39203 (J;US) 
HVDC wall bushings, 15:39031 (R;CA) 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
New materials for electrochemical cells. Final report, 15:39040 
(R;US) 
ELECTROCHEMISTRY 
[Spectroscopic techniques in interfacial electrochemistry]: For- 
eign trip report, July 3-15, 1988, 15:39421 (R;US) 
ELECTRODES 
Evaluation of the state of charge of battery electrodes with ac 
impedance techniques. Report for 1 August 1988-30 July 
1989, 15:39042 (R;US) 
ELECTRODIALYSIS 
Electrodialysis, 15:39128 (RA;US) 
ELECTROLYTES 
Synthesis of novel fluorinated phosphonic and phosphinic acid 
electrolytes for phosphoric acid fuel cells. Annual report, Jan- 
uary 1, 1989-December 31, 1989, 15:39090 (R;US) 
ELECTROMAGNETIC FIELDS 
Exposure of human cells to electromagnetic fields. Final report, 
1 January 1988-31 December 1989, 15:39846 (R;US) 
The Moscow signal, 15:39853 (BA;US) 
ELECTROMAGNETIC RADIATION 
See also LASER RADIATION 
MICROWAVE RADIATION 
X RADIATION 
Potential theory of radiation, 15:40118 (RA;US) 
Study of potential ionospheric effects on space-based radars. 
Report for 7 July 1987-28 February 1988, 15:39945 (R;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
See ELECTRONS 





ELECTRON ANTINEUTRINOS 

Improved limit on the mass of i. from the beta decay of molecu- 

lar tritium, 15:40043 (R;US) 
ELECTRON BEAM PUMPING 

Electron beam processing - status and prospects, 15:39551 

(J;US) 
ELECTRON BEAMS 

Demonstration of electron beam self-focusing in plasma wake 
fields, 15:39586 (J;US) 

Electron beam processing - status and prospects, 15:39551 
(J;US) 

Gridless electrostatic field solver for particle simulation codes in 
cylindrical geometry, 15:40156 (R;US) 

Low-energy scattering of electrons and positrons in liquids, 
15:39981 (RA;US) 

Scattering of positrons and electrons by alkali atoms, 15:39960 
(RA;US) 

ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DETECTION 

Electron identification for transverse momentum above 10 
GeV/c in UA2’ at the proton-antiproton collider at CERN, 
15:40031 (R;FR;In French) 

ELECTRON DIFFRACTION 
Ultrahigh vacuum picosecond laser-driven electron diffraction 
system, 15:39669 (J;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 

Brookhaven Accelerator Test Facility photocathode gun and 
transport beamline, 15:39590 (R;US) 

High brightness photocathode injector for BNL Accelerator Test 
Facility, 15:39591 (R;US) 

ELECTRON MICROSCOPY 

Technical activities 1989, Electron and Optical Physics Division, 

15:39640 (R;US) 
ELECTRON NEUTRINOS 

See also ELECTRON ANTINEUTRINOS 

Vyu-Ve universality in charged-current neutrino interactions, 
15:40050 (J;US) 

ELECTRON REACTIONS 

Experiments on the nuclear interactions of pions and electrons: 

Progress report, 15:40098 (R;US) 
ELECTRON SPECTRA 

Nuclear spectroscopy with Si PIN diode detectors at room tem- 

perature, 15:39623 (R;US) 
ELECTRON TEMPERATURE 

Anomalous thermal electron heating and heat transport inhibi- 

tion due to parametric instabilities, 15:40164 (J;US) 
ELECTRON-POSITRON COLLISIONS 

Plasma physics at the final focus of high-energy colliders, 

15:39587 (J;US) 
ELECTRON-POSITRON INTERACTIONS 

Determination of as from a differential jet multiplicity distribution 
at SLC and PEP, 15:40062 (R;US) a 

Effects of the mixing of the W boson with a tb bound state at an 
e*e- collider, 15:40069 (J;US) 

Measurement of electroweak effects and topological branching 
ratios in the reaction ete +7*7~ at the storage ring PETRA, 
15:40044 (R;DE;In German) 

Measurement of the 2-photon production of p°w with the JADE 
detector at PETRA, 15:40033 (R;DE;In German) 

Study of intermittency in ete~ annihilations at 29 GeV, 
15:40029 (R;US) 

Study of resonance production in the reactions yy — 1°r°, x°n 
with the JADE detector, 15:40032 (R;DE;In German) 

Study of the reaction yy—+32*32- with the JADE detector at 
PETRA, 15:40034 (R;DE;in German) 

Trigger simulation of the L3 experiment at LEP. Trigger study on 
energy balance of electron-positron interactions, 15:39635 
(R;FR;In French) 
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ELECTRONIC CIRCUITS 

See also DIGITAL CIRCUITS 

Standardized communication symbols to facilitate circuit design, 
15:39481 (R;US) 

ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MICROWAVE EQUIPMENT 
RADIO EQUIPMENT 

Pulse-width-dependent radiation effects on electronic compo- 

nents. Technical note, 15:39657 (R;CA) 
ELECTRONIC STRUCTURE 

[High-pressure structural studies of promethium]: Foreign trip 

report, October 20—-November 12, 1988, 15:39189 (R;US) 
ELECTRONS 
Experiments on vortex dynamics in pure electron plasmas, 
15:40018 (J;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELECTROWEAK MIXING ANGLE 
See WEINBERG ANGLE 
ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
CHARM PARTICLES 
HADRONS 

Progress report of a research program in computationai physics: 
Task D Progress report for contract period, January 1, 1990— 
December 31, 1990, 15:40054 (R;US) 

The significance of the 1-TeV scale, 15:40025 (R;US) 

ELUTION (SOLUBLE CONSTITUENTS) 

See LEACHING 

EMBRYOS 
Avian embryo bioassay for the toxicity of petroleum oils to birds, 
15:38458 (RA;CA) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 

Important objectives for the performance of an individual plant 
evaluation, 15:38992 (J;US) 

Lessons learned from the Nuclear Regulatory Commission in- 
spection program of emergency operating procedures, 
15:38978 (J;US) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMERGENCY SHUTDOWN 
See SCRAM 
EMISSION 

Development of a LBG combustor (Part 3): Experimental evalu- 
ation of a LBG combustor using bypass air, 15:38361 (R;JP;In 
Japanese) 

EMPLOYEES 
See PERSONNEL 
ENERGY 
See also HEAT 
SOLAR ENERGY 
Monthly energy review, March 1990, 15:39075 (R;US) 
ENERGY CONSERVATION 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilizatiorn/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, 15:39101 (R;US) 

Buildings energy research: A bibliography update, 15:39100 
(R;US) 

Conservation and renewable energy program: Bibliography, 
1990 edition, 15:39091 (R;US) 

Tisdale energy-efficient recreational complex: Final technical re- 
port on a Renewables-Conservation Demonstration Program 
Project, 15:39143 (R;CA) 

ENERGY CONSUMPTION 

Commercial and Residential Energy Use and Emissions Simu- 
lation System (CRESS): Configuration for projecting 
emissions from commercial and residential sources: 1985 
test runs, 15:38407 (R;US) 
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ENERGY DISTRIBUTION 


ENERGY DISTRIBUTION 
See ENERGY SPECTRA 
ENERGY EFFICIENCY 

Buildings energy research: A bibliography update, 15:39100 

(R;US) 
ENERGY FACILITIES 

Capabilities, programs, and economic benefits, 15:38567 (R;US) 

Environmental restoration and waste management: Five-year 
pian, Fiscal Years 1992-1996, 15:38693 (R;US) 

The ASSESS [Analytic System and Software for Evaluating 
Safeguards and Security] Outsider module with multiple anal- 
yses, 15:40253 (R;US) 

ENERGY POLICY 

Survey of applicability of electric vehicles (EVs) in specific re- 

gions such as resorts, 15:39155 (R;JP;in Japanese) 
ENERGY SOURCE DEVELOPMENT 

2020 vision: Canada's long term energy outlook: Working pa- 

per, 15:39058 (R;CA) 
ENERGY SPECTRA 

On the morphology of avoided crossings in the spectrum of ir- 

regular quantum systems, 15:39955 (R;US) 
ENERGY SUPPLIES 

Environment, security of supply and economic growth, 15:39051 
(R;CA) 

ENGINEERED SAFETY SYSTEMS 

See also CONTAINMENT SYSTEMS 

A computer-based calibration check of redundant instrumenta- 
tion at San Onofre, 15:39016 (J;US) 

Verifying that systems perform in accordance with their design 
bases, 15:39013 (J;US) 

ENRICHED URANIUM 
Robotic design for an automated uranium solution enrichment 
system, 15:38549 (R;US) 

ENRICHMENT (ISOTOPIC) 

See ISOTOPE SEPARATION 
ENTRY CONTROL SYSTEMS 

Unattended optical surveillance equipment, 15:38706 (R;US) 
ENVELOPE HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 

See also BIOSPHERE 

1988 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 15:39745 (R;US) 

1989 Effluent and environmental monitoring report for the Bettis 
Power Laboratory, 15:39722 (R;US) 

Achieving consensus in environmental programs, 15:39046 
(R;US) 

Pacific Northwest Laboratory annual report for 1989 to the As- 
sistant Secretary for Environment, Safety, and Health: Part 5, 
Environment, safety, health, and quality assurance, 15:39698 
(R;US) 

Rangeland-plant response to elevated CO2: Part 2, Large- 
chamber system: Progress report, 15:39828 (R;US) 

Tiger Team assessment of the Brookhaven National Laboratovy: 
Volume 1, 15:38688 (R;US) 

Tiger Team assessment of the Brookhaven National Laboratory: 
Volume 2, Appendices, 15:38689 (R;US) 

[Fossil energy environmental research]: Foreign trip report, 
September 11, 1987—September 26, 1987, 15:38408 (R;US) 

[Workshop on risk assessment and risk management]: Foreign 
trip report, October 23-31, 1987, 15:39074 (R;US) 

ENVIRONMENTAL EXPOSURE 

Comparative hazard evaluation, an approach to regulation: 

Formaldehyde in drinking water, 15:39831 (R;US) 
ENVIRONMENTAL IMPACTS 

Bibliography of the Maryland Power Plant and Environmental 

Review Division (eleventh edition), 15:38814 (R;US) 
ENVIRONMENTAL MATERIALS 

Instrumental neutron activation analysis - auxiliary tool in envi- 
ronmental monitoring around nuclear power plants, 15:38905 
(J;US) 

Recent developments in environmental research using neutron 
activation analysis, 15:39394 (J;US) 
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ENVIRONMENTAL POLICY 
Applicability of the integrative bargaining process for negotiating 
and implementing federal facility environmental compliance 
agreements, 15:39050 (R;US) 
Environmental restoration and waste management: Five-year 
plan, Fiscal Years 1992-1996, 15:38693 (R;US) 
Macroeconomic impacts of clean coal technologies and acid 
rain legislation: A comparative analysis, 15:38432 (R;US) 
Pacific Northwest Laboratory annual report for 1989 to the As- 
sistant Secretary for Environment, Safety, and Health: Part 5, 
Environment, safety, health, and quality assurance, 15:39698 
(R;US) 
[Application of the principles of environmental impact assess- 
ment to policy, plans, and programs]: Foreign trip report, 
June 16-20, 1990, 15:39052 (R;US) 
ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 
Research and development of methods and tools for achieving 
and maintaining consensus processes in the face of change 
within and among government oversight agencies: Progress 
report, October 1, 1989-September 30, 1990, 15:39072 (R;US) 
ENZYME INHIBITORS 
Pulsed laser fluorometry for 
15:39706 (R;US) 
ENZYMES 
See also TRANSFERASES 
Enzymology of acetone-butanol-isopropanol formation: Progress 
report, June 1, 1988—June 15, 1990, 15:39790 (R;US) 
EPITAXY 
Fundamental issues in heteroepitaxy—A Department of Energy, 
Council on Materials Science Panel Report, 15:39203 (J;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF MOTION 
Multilevel algorithms for solving the Euler equations, 15:40011 
(BA;US) 
EQUIPMENT 
See also ELECTRONIC EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 
Waste Isolation Pilot Plant dry bin-scale integrated systems 
checkout plan, 15:39433 (R;US) 
ERBIUM IONS 
Comparison of the spectra and dynamics of Er*:Y2_,SexO3 (x 
= 0,1,2), 15:39325 (R;US) 
EROSION 
Hanford Protective Barriers Program water-erosion studies, FY 
1989, 15:39744 (R;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE 
Dynamics of the interaction of ethane with Ir(110)-(1x2), 
15:40132 (J;US) 
Ethane hydrogenolysis over well-defined Ru-Cu/SiOz catalysts, 
15:38456 (J;US) 
Kinetics of dissociative chemisorption of methane and ethane 
on Pt(110)-(1 x2), 15:39415 (J;US) 
ETHANOL 
Pervaporation, 15:39122 (RA;US) 
The production of chemicals from food processing wastes using 
a novel fermenter separator: Annual progress report, 
September 1988—December 1989, 15:38750 (R;US) 
[Bioprocessing and applications]: Foreign trip report, July 15— 
31, 1988, 15:38755 (R;US) 
[Ethanol production by immobilized microorganisms]: Foreign 
trip report, May 27—June 9, 1988, 15:38754 (R;US) 
ETHANOL FUELS 
Turbine fuel alternatives (near term). Final report, 15:39156 
(R;US) 


environmental monitoring, 





ETHANOL PLANTS 

The production of chemicals from food processing wastes using 
a novel fermenter separator: Annual progress report, 
September 1988—December 1989, 15:38750 (R;US) 

ETHERS 

Proposed for presentation at the Japan International Tribology 
Conference, Nagaya, Japan, 29 October-1 November 1990, 
15:39405 (R;US) 

The interaction of a fluorinated ether with a metal surface: Ef- 
fects of surface morphology and water coadsorption, 
15:39214 (J;US) 

ETHOCEL 
See ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
EUROPEAN ECONOMIC COMMUNITY 
See COMMON MARKET 
EUROPIUM OXIDES 

Muon spin depolarization in Gd- and EuBazCu3O,, 15:39270 

(BA;US) 
EXCAVATION 

Post-excavation analysis of a revised hydraulic model of the 
Room 209 fracture, URL, Manitoba, Canada: A part of the 
joint AECL/SKB characterization of the 240 m level at the 
URL, Manitoba, Canada, 15:39863 (R;SE) 

EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 

See also KRYPTON FLUORIDE LASERS 

Long-pulse narrowband XeCl laser studies. Final report, 
15:39473 (R;US) 

Time resolved fluorescence studies of the XeF C-A transition in 
avalanche discharges, 15:39495 (BA;US) 

EXHAUST GASES 

Notes on the occurence and determination of carbon within gas 
turbine combustors, 15:39425 (RA;CA) 

Preventing depletion of stratospheric ozone: Implications on fu- 
ture aircraft emissions, 15:39724 (BA;US) 

EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 

EXPERT SYSTEMS 

A'living’ PSA based on use of expert systems, 15:38826 (RA;XA) 

A knowledge-based system framework for real-time monitoring 
applications, 15:38882 (J;US) 

An expert system for diagnosis of nuclear power plant transients 
and accidents, 15:38894 (RA;XA) 

Application of Insight 2+ to safety analysis, 15:38891 (RA;XA) 

Demands on expert systems from the regulatory side: Applica- 
bility constraints, 15:38825 (RA;XA) 

EXTRA: A real time knowledge-based monitoring system for a 
nuclear power plant, 15:38887 (RA;XA) 

Envisaged role of expert systems in control and instrumentation 
of Indian PHWRs, 15:38888 (RA;XA) 

Expert systems applications in probabilistic risk assessment, 
15:38828 (RA;XA) 

Expert systems in nuclear power plants - How soon can they be 
implemented?, 15:38889 (RA;XA) 

Preserving experience through expert systems, 15:38977 (J;US) 

The APEX project: A collaborative expert system demonstrator 
project, 15:38892 (RA;XA) 

The essential systems status monitor for Heysham 2 nuclear 
power station, 15:38890 (RA;XA) 

The use of expert systems for operations support in the CANDU 
nuclear power supply system, 15:38893 (RA;XA) 

Use of expert knowledge in monitoring automated systems for 
NPP power unit operation, 15:38829 (RA;XA) 

Use of expert systems in nuclear safety: Report of a technical 
committee meeting held in Vienna, 17-21 October 1988, 
15:38886 (R;XA) 


FATIGUE 


Usefulness of model-driven approaches to knowledge acquisi- 
tion in technical domains, 15:40240 (RA;XA) 
EXPLORATORY WELLS 
Organic geochemical and tectonic evolution of the midcontinent 
rift system: Organic geochemistry and micropaleontology: 
Progress report, 15:39858 (R;US) 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Numerical simulation of an ICF target explosion in a stratified 
gas atmosphere, 15:40204 (J;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTERNAL IRRADIATION 
Cytodiagnosis of damage caused by external noxes which in- 
duce free radicals - cytodiagnosis and radiobiology. Interim 
report, 15:39817 (R;DE;In German) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EYES 
Dazzling glare: Protection criteria versus visual performance. In- 
terim report, September 1985-August 1990, 15:39849 (R;US) 
Laser eye protection. Interim report, July 1989-January 1990, 
15:39848 (R;US) 
Model for predicting the effects of laser exposures and eye pro- 
tection on vision. Interim report, January 1989-January 1990, 
15:39850 (R;US) 
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F REGION 
Daytime F layer trough and its relation to ionospheric- 
magnetospheric convection, 15:39947 (R;US) 
Simultaneous observations of neutral winds and electric fields at 
spaced locations in the dawn auroral oval, 15:39944 (R;US) 
FABRIC FILTERS 
Combined nitrogen oxides/sulfur dioxide control in dry scrubber 
systems: Volume 1, Evaluation of additives and process mod- 
fications, 15:38394 (R;US) 
FABRICATION 
Space plane model for visual measurement of aerodynamic 
heating, 15:39111 (R;JP) 
FABRY-PEROT INTERFEROMETER 
Line-imaging Fabry-Perot interferometer, 15:39673 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FALLOUT 
Thermoluminescence studies of NTS-related fallout exposures: 
Final report, 15:39688 (R;US) 
FALLOUT PARTICULATES 
See FALLOUT 
FARMS 
New York State 
15:39080 (R;US) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FASTENERS 
Guidelines for structural bolting in accordance with the AISC 
[American Institute of Steel Construction] ninth edition “Man- 
ual of Steel Construction”, 15:39434 (R;US) 
FATIGUE 
Probabilistic approach to the certification for fatigue durability of 
composite structures, 15:39333 (R;JP) 
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FATTY ACIDS 


FATTY ACIDS 
See CARBOXYLIC ACIDS 
FEDERAL REPUBLIC OF GERMANY 
Comparison of West German and US flue-gas desulfurization 
and selective catalytic reduction costs, 15:38406 (R;US) 
Safeguards aspects of spent-fuel management, 15:38724 (J;US) 
FEEDBACK 
Gas exchange characteristics as indicators of the basic limiting 
factors in photosynthesis: Cumulative report for 1987—May 
1989, 15:38763 (R;US) 
FERMENTATION 
The production of chemicals from food processing wastes using 
a novel fermenter separator: Annual progress report, 
September 1988-December 1989, 15:38750 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Fermilab Library directions, 15:39538 (R;US) 
Fermilab Library projects, 15:40267 (R;US) 
FERMILAB TEVATRON 
Motion control of the accumulator flying wires, 15:39559 (R;US) 
FERMIONS 
See also BARYONS 
QUARKS 
Annihilation physics of exotic galactic dark matter particles, 
15:39897 (RA;US) 
Fermion functional integral and the chiral Schwinger model, 
15:40076 (J;US) 
Heat kernel expansion for fermionic billiards in an external mag- 
netic field, 15:40088 (R;FR) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERROCYANIDES 
Cesium removal from low-level liquid wastes with hexacyanofer- 
rate(Il) compounds, 15:38651 (J;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FFTF REACTOR 
A proposed new mission for producing *°®Pu at the Hanford 
site, 15:38915 (J;US) 
Evaluation of 25°U as.a fertile isotope in Fast Flux Test Facility 
fuel, 15:38912 (J;US) 
Physics of *°8Pu production in the Fast Flux Test Facility, 
15:38916 (J;US) 
Safety review of Fast Flux Test Facility irradiation experiments, 
15:39017 (J;US) 
FIELD EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 
See ION MICROSCOPY 
FIELD THEORIES 
Field identifications in coset conformal theories from projection 
matrices, 15:40095 (J;US) 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILTERS 
See also FABRIC FILTERS 
OPTICAL FILTERS 
High intensity cleaning for porous ceramic filter in hot coal gas 
cleaning: Cleaning effect in hot coal gas and simulation of 
changes of face velocity and pressure loss, 15:38359 
(R;JP;In Japanese) 
Performance analysis of a screenless (counter-current) Granular 
Bed Filter on a subpilot-scale PFBC [pressurized fluidized- 
bed combustor], Volume 2: Final report, 15:38363 (R;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
PATTERN RECOGNITION 


392 ERA Vol. 15, No. 17 


FINITE ELEMENT METHOD 

A multigrid-like semi-iterative algorithm for the massively paral- 
lel solution of large scale finite element systems, 15:40260 
(BA;US) 

Lawrence Livermore National Laboratory post-Loma Prieta earth- 
quake initiative: Seismic analysis of an elevated portion of the 
Bay Bridge distribution system structure, 15:39866 (R;US) 

FIRE STATIONS 

See PUBLIC BUILDINGS 
FIREDAMP 

See METHANE 
FIRES 

Tiger Team assessment of the Brookhaven National Laboratory: 
Volume 2, Appendices, 15:38689 (R;US) 

FIRST WALL 

Precipitation at grain boundaries in irradiated austenitic Fe-Cr- 

Mn alloys, 15:39190 (BA;US) 
FISHES 

See also ANADROMOUS FISHES 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Ling- 
cod, 15:39755 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Dover 
and rock soles, 15:39759 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Pa- 
cific herring, 15:39762 (R;US) 

FISSILE MATERIALS 

improved target values - what criteria?, 15:38716 (J;US) 

Measurement control of NRC [Nuclear Regulatory Commission]- 
licensed facilities, 15:38715 (J;US) 

Nondestructive assay uncertainties - present status and future 
possibilities, 15:38718 (J;US) 

Performance values of nondestructive analysis techniques in 
safeguards and nuclear materials management, 15:38717 
(J;US) 

Reprocessing plant input accountability measurements - a new 
and simplified spiking technique, 15:38719 (J;US) 

Target values - Are we on target?, 15:38713 (J;US) 

The ESARDS [European Safeguards Research and Develop- 
ment Association] target values - Are they achievable in 
safeguards measurements?, 15:38712 (J;US) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FLAME TEMPERATURE 

See COMBUSTION PROPERTIES 
FLAMES 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;in Japanese) 

FLASH POINT 
See COMBUSTION PROPERTIES 
FLASKS 
See CASKS 
FLAVOR MODEL 
New symmetries in heavy flavor physics, 15:40075 (R;US) 
FLOCCULATION 

Distribution functions and moments in the theory of coagulation, 

15:39404 (R;DE) 
FLORIDA 

See also CAPE KENNEDY 

Superfund Record of Decision (EPA Region 4): Sydney Mine 
Sludge Ponds, FL. (First remedial action), September 1989. 
Final report, 15:39743 (R;US) 

FLOTATION 
Ultra-fine coal characterization: 10th quarterly report, June 1, 
1986—August 31, 1986, 15:38351 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW RATE 

High intensity cleaning for porous ceramic filter in hot coal gas 

cleaning: Cleaning effect in hot coal gas and simulation of 





changes of face velocity and pressure loss, 15:38359 
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FLUE GAS 

A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 4, 15:38402 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 7, 15:38399 (R;US) 

An investigation to define the physica/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 9, 15:38397 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 3, 15:38403 (R;’JS) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 1, 15:38396 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 6, 15:38400 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 5, 15:38401 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 2, 15:38404 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 8, 15:38398 (R;US) 

Combined NO,/SOz2 control with dry sorbents, 15:38816 (BA;US) 

Combined nitrogen oxides/sulfur dioxide control in dry scrubber 
systems: Volume 1, Evaluation of additives and process mod- 
ifications, 15:38394 (R;US) 

Comparison of West German and US flue-gas desulfurization 
and selective catalytic reduction costs, 15:38406 (R;US) 

FGD [flue gas desulphurisation] installations on coal-fired 
plants, 15:38812 (R;GB) 

Full-scale demonstration of additives for NO2 reduction with dry 
sodium desulfurization: Final report, 15:38811 (R;US) 


FLUID FLOW 
See also GAS FLOW 
MULTIPHASE FLOW 
TURBULENT FLOW 
Calibration of a 3-wire-probe for measurements in non- 
isothermal air flow, 15:38857 (R;DE;in German) 


FLUID MECHANICS 
Copper Mountain Conference on Multigrid Methods, 4th, Copper 
Mountain, CO, Apr. 9-14, 1989, Proceedings, 15:40010 (B;US) 


FLUID-STRUCTURE INTERACTIONS 
Loads on LWR plant components during accident transients, 
15:38918 (R;DE;in German) 


FLUIDIZED-BED COMBUSTION 
Determination and reduction of air pollutant emissions during 
fluidized-bed firing for coal, 15:38430 (R;DE;in German) 


FLUIDIZED-BED COMBUSTORS 
Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS 
data base). Report for March 1977-December 1989, 
15:39335 (R;US) 


FLUIDS 
See also GASES 
HEAT TRANSFER FLUIDS 
LIQUIDS 
RESERVOIR FLUIDS 
A recursive density functional formalism for nonuniform fluids, 
15:39419 (J;US) 
[Topics on supercritical solutions]: Foreign trip report, October 
14, 1988—-October 23, 1988, 15:39390 (R;US) 


FOOD PROCESSING 
Market 


FLUORESCENCE 

Pulsed laser fluorometry 
15:39706 (R;US) 

The Foerster, Dexter, and Inokuti-Hirayama models of the time 
dependence of fluorescence amplitude: An annotated bibliog- 
raphy, 15:40123 (R;US) 

FLUX (MAGNETIC) 

See MAGNETIC FLUX 
FLUX JUMPS 

See MAGNETIC FLUX 
FLUX PINNING 

See MAGNETIC FLUX 
FLUXMETERS 

See also SQUID DEVICES 

Development and use of data analysis procedures for the 
CRRES payloads AFGL-701-2/dosimeter and AFGL-701- 
4/fluxmeter and application of the data analysis results to 
improve the static and dynamic models of the earth’s radiation 
belts. Technical report, 15:39941 (R;US) 

FLUXOIDS 
See MAGNETIC FLUX 
FLY ASH 

Detoxification and generation of useful products from combus- 

tion wastes: Annual report, 15:38810 (R;US) 
FOAMS 

Carbon foam preparation and properties: Revised, 15:39344 
(R;US) 

FOG (SPRAYS) 

See SPRAYS 


for environmental monitoring, 


FOOD 
See also SEAFOOD 
The need for new technology such as food irradiation to overcome 
some of Thailand’s food export problems, 15:39809 (RA;XA) 
The status of food irradiation technology, 15:39815 (J;US) 
FOOD CHAINS 
Plutonium contamination in the environment. January 1970-July 


1989 (A Bibliography from Pollution Abstracts). Report for 
January 1970-July 1989, 15:39776 (R;US) 

Plutonium contamination in the environment. May 1978-April 
1987 (A Bibliography from the Life Sciences Collection data 
base). Report for May 1978-April 1987, 15:39778 (R;US) 

Plutonium contamination in the environment. September 1977- 
November 1989 (A Bibliography from the Selected Water 
Resources Abstracts data base). Report for September 1977- 
November 1989, 15:39777 (R;US) 

FOOD IRRADIATION 
See FOOD PROCESSING 

FOOD PROCESSING 

Commercialization 

A retail overview: Steps necessary for commercial application of 
food irradiation, 15:39806 (RA;XA) 

Irradiation 

A retail overview: Steps necessary for commercial application of 
food irradiation, 15:39806 (RA;XA) 

How to win consumer acceptance in the marketing of irradiated 
foods, 15:39807 (RA;XA) 

Perceptions of the food industry concerning food irradiation, 
15:39805 (RA;XA) 

Role of Governments in control of trade in irradiated food, 
15:39814 (RA;XA) 

Role of irradiation in processing and marketing of chicken and 
other meat products, 15:39810 (RA;XA) 

Role of radiation industry in commercialization of food irradia- 
tion, 15:39813 (RA;XA) 

Technical and marketing problems of irradiated spices and other 
food ingredients, 15:39812 (RA;XA) 

The need for new technology such as food irradiation to overcome 
some of Thailand’s food export problems, 15:39809 (RA;XA) 

What are consumer demands in accepting irradiated food?, 
15:39808 (RA;XA) 

Market 

A retail overview: Steps necessary for commercial application of 

food irradiation, 15:39806 (RA;XA) 
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How to win consumer acceptance in the marketing of irradiated 
foods, 15:39807 (RA;XA) 

Perceptions of the food industry concerning food irradiation, 
15:39805 (RA;XA) 

Problems and possible solutions in exporting irradiated 
seafoods from developing countries, 15:39811 (RA;XA) 

Role of irradiation in processing and marketing of chicken and 
other meat products, 15:39810 (RA;XA) 

Public Opinion 

How to win consumer acceptance in the marketing of irradiated 
foods, 15:39807 (RA;XA) 

Role of radiation industry in commercialization of food irradia- 
tion, 15:39813 (RA;XA) 

The need for new technology such as food irradiation to overcome 
some of Thailand’s food export problems, 15:39809 (RA;XA) 

What are consumer demands in accepting irradiated food?, 
15:39808 (RA;XA) 

Regulations 

Role of Governments in control of trade in irradiated food, 

15:39814 (RA;XA) 
Trade 

Problems and possible solutions in exporting irradiated 
seafoods from developing countries, 15:39811 (RA;XA) 

Role of Governments in control of trade in irradiated food, 
15:39814 (RA;XA) 

Technical and marketing problems of irradiated spices and other 
food ingredients, 15:39812 (RA;XA) 

The need for new technology such as food irradiation to overcome 
some of Thailand's food export problems, 15:39809 (RA;XA) 

FOODSTUFFS 

See FOOD 

FORESTS 

Can prairie forestry benefit from biotechnology?, 15:38748 (R;US) 

Forest soil S pools and sulfate adsorption and desorption ca- 
pacity following elevated inputs of sulfur, 15:39748 (BA;US) 

Using column lysimetry to evaluate acid-precipitation effects. 
Forest Service research paper, 15:39742 (R;US) 

FORMALDEHYDE 

Comparative hazard evaluation, an approach to regulation: 
Formaldehyde in drinking water, 15:39831 (R;US) 

Formaldehyde: Industrial health hazards. February 1970-March 
1990 (A Bibliography from the NTIS data base). Report for 
February 1970-March 1990, 15:39841 (R;US) 

Novel approach to catalytic ignition of natural gas (exploratory 
research). Final report, January 1, 1988-March 31, 1989, 
15:38539 (R;US) 

FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORT CALHOUN-1 REACTOR 
See CALHOUN-1 REACTOR 
FORT CALHOUN-2 REACTOR 
See CALHOUN-2 REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 

[Fossil energy environmental research]: Foreign trip report, 

September 11, 1987—-September 26, 1987, 15:38408 (R;US) 
FOSSIL-FUEL POWER PLANTS 

Comparison of West German and US flue-gas desulfurization 
and selective catalytic reduction costs, 15:38406 (R;US) 

Conceptual design of a coal-fired MHD [magnetohydrodynam- 
ics] retrofit: Executive summary, 15:38801 (R;US) 
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Detoxification and generation of useful products from combus- 
tion wastes: Annual report, 15:38810 (R;US) 
FGD [flue gas desulphurisation] installations on coal-fired 
plants, 15:38812 (R;GB) 
Ontario Hydro's acid gas control program, 15:38813 (RA;CA) 
Second information report on activities in progress at the EPRI 
M&D Center, 15:38799 (R;US) 
FOUNDATIONS 
TLWorkstation™ code: Version 2.0: Volume 16, CUFAD [Com- 
pression and Uplift Foundation Analysis and Design] manual: 
Final report, 15:39037 (R;US) 
FOUR WAVE MIXING 
See FREQUENCY MIXING 
FRACTURES 
See also HYDRAULIC FRACTURES 
Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;in Japanese) 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRANCE 
Forecasting in nuclear material and services management, 
15:38872 (J;US) 
Technical and design update in the AUBE French low-level ra- 
dioactive waste disposal facility, 15:38653 (J;US) 
FRANCO-GERMAN HIGH FLUX REACTOR 
See GRENOBLE REACTOR 
FREE ELECTRON LASERS 
First demonstration of a free-electron laser driven by electrons 
from a laser irradiated photocathode, 15:39499 (BA;US) 
Multifacet, metal mirror design for extreme-ultraviolet and soft x- 
ray free-electron laser resonators, 15:39663 (BA;US) 
OASIS, LLNL version: Software maintenance manual, 15:39486 
(R;US) 
The Stanford/Rocketdyne free electron laser master oscilla- 
tor/power amplifier experiment, 15:39498 (BA;US) 
The development of very high power lasers, 15:39490 (BA;US) 
Visible wavelength free electron oscillator, 15:39497 (BA;US) 
FREE RADICALS 
See RADICALS 
FREQUENCY MIXING 
Degenerate four-wave mixing with the use of incoherent light, 
15:39523 (BA;US) 
FRESH WATER 
Freshwater wetlands and wildlife, 15:39763 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FRICTION 
Decay of secondary flow and the associated loss variation down- 
stream of an annual turbine stator cascade, 15:39151 (R;JP) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ADDITIVES 
Novel approach to catalytic ignition of natural gas (exploratory 
research). Final report, January 1, 1988-March 31, 1989, 
15:38539 (R;US) 
FUEL ASSEMBLIES 
TRUMP-BD: A computer code for the analysis of nuclear fuel as- 
semblies under severe accident conditions, 15:38931 (R;US) 
FUEL ASSEMBLY DISMANTLING 
Dry rod consolidation project spent-fuel characteristics and pro- 
cess results, 15:38855 (J;US) 
Large-scale spent-fuel cask dry unloading operations at La 
Hague, 15:38701 (J;US) 
FUEL CANS 
Video Surveillance Unit, 15:38704 (R;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
HYDROGEN FUEL CELLS 
NATURAL GAS FUEL CELLS 
REGENERATIVE FUEL CELLS 
Enhanced ceria solid-electrolyte fuel-cell development. Reduc- 
tion of electronic conductivity permits use of a solid ceria 





electrolyte in high-efficiency high-power-density fuel cells at 
temperatures compatible with metallic cell hardware. Quar- 
terly interim report No. 5 for period ending September 1989, 
15:39086 (R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 

Axial blanket fuel design and demonstration: Eighth progress 
report, April 1986—June 1989 and project summary, 15:38838 
(R;US) 

New capability for isotopic mass tracking in pyroprocess simula- 
tion, 15:38671 (J;US) 

Preparations for the Integral Fast Reactor fuel cycle demonstra- 
tion, 15:38560 (J;US) 

FUEL FABRICATION PLANTS 

See also MIXED OXIDE FUEL FABRICATION PLANTS 

Integrated five-station NDA [nondestructive analysis] system to 
support decontamination and decommissioning of plutonium 
fabrication facilities, 15:38702 (J;US) 

Need for extrusion capability at Reactive Metals, Inc., 15:38550 
(R;US) 

Target values for nuclear material safeguards measurements - 
motivation or burden to operators?, 15:38714 (J;US) 

FUEL GAS 

See also NATURAL GAS 

Flow and mixing characteristics of gas turbine combustor using 
water flow model (Part 1): Characteristics of venturi combus- 
tor and advanced rich-lean combustor with pilot flame, 
15:39146 (R;JP;in Japanese) 

FUEL INJECTION SYSTEMS 
A laboratory test for fuel injector deposit studies, 15:38514 
(BA;US) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 

Hybrid expert system implementation to determine core reload 

patterns, 15:38847 (J;US) 
FUEL POOLS 
Experimental motion behavior of submerged fuel racks, 
15:38973 (J;US) 
FUEL REPROCESSING PLANTS 
See also COGEMA LA HAGUE 
WAK 
WEST VALLEY PROCESSING PLANT 

Metal spikes isotope dilution mass spectrometric analysis of 
spent-fuel solutions, 15:38720 (J;US) 

Possibilities of recycling decontaminated off-gases in a fuel 
reprocessing pliant in order to minimize the environmental ra- 
diation exposure, 15:38555 (R;DE;in German) 

Reprocessing plant input accountability measurements - a new 
and simplified spiking technique, 15:38719 (J;US) 

Target values for nuclear material safeguards measurements - 
motivation or burden to operators?, 15:38714 (J;US) 

[Nuclear fuel reprocessing and waste management]: Foreign 
trip report, August 21, 1987—September 13, 1987, 15:38615 
(R;US) 

FUEL SHEATHS 
See FUEL CANS 
FUEL SLURRIES 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, November 
1988—January 1989, 15:38419 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, May 1988—July 
1988, 15:38417 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] 
burning in small combustors: Quarterly report, August 1988— 
October 1988, 15:38418 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, February 
1989—April 1989, 15:38420 (R;US) 

Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, May 1989—July 
1989, 15:38421 (R;US) 
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Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, February 
1989—April 1989, 15:38420 (R;US) 

Advanced atomizer concept for CWF [coal-water fuel] burning in 
small combustors: Quarterly report, September—November 
1987, 15:38414 (R;US) 

Advanced atomizer concept for CWF [coal-water fuel] burning in 
small combustors: Quarterly report, February 1988—April 
1988, 15:38416 (R;US) 

Advanced atomizer concept for CWF [coal-water fuels] burning 
in small combustors: Quarterly report, November 1987— 
January 1988, 15:38415 (R;US) 

CWS-fired residential warm-air heating system: Phase 2 final 
report, August 1, 1988—March 1, 1990, 15:38413 (R;US) 

Conversion of industrial boilers to burn coal water fuel: Phase 1, 
Pilot-scale development and testing: Final report, 15:38425 
(R;US) , 

Feasibility of wet oxidation for combustion of coal slurries: 
Phases 1 and 2: Final report, 15:38412 (R;US) 

Heat engines: Technology status report, 15:39148 (R;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, December 14, 1989-March 15, 
1990, 15:38422 (R;US) 


FUEL SUSPENSIONS 
See FUEL SLURRIES 


FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
GAS FUELS 
JET ENGINE FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
THERMONUCLEAR FUELS 
Competition between fuels for electricity generation: Environ- 
mental restrictions, 15:39707 (R;CA) 
Development of deep drawn aluminum piston tanks, 15:39447 
(R;US) 


FUELS (NUCLEAR) 
See NUCLEAR FUELS 


FUMES 
See AEROSOLS 


FUNCTIONAL MODELS 
See also SIMULATORS 
Development and improvement of self-pumping boiling collector 
solar hot water storage system: [Final report], June 1988— 
March 1989, in Colorado State University Solar House Ill, 
15:38777 (R;US) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 


FURNACES 
See also WOOD BURNING FURNACES 
CWS-fired residential warm-air heating system: Phase 2 final 
report, August 1, 1988—March 1, 1990, 15:38413 (R;US) 
Determination of local radiative properties in coal-fired flames: 
Technical progress report, first quarter of the second year, 
September 15, 1988—-December 15, 1988, 15:38423 (R;US) 


FUSED SALTS 
See MOLTEN SALTS 


FUSION (BONDING, NONMETALLIC) 
See BONDING 


FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 


FUSION ENERGY 
See THERMONUCLEAR REACTORS 


FUSION FUELS 
See THERMONUCLEAR FUELS 


FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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G FACTOR (GYROMAGNETIC RATIO) 


G 


G FACTOR (GYROMAGNETIC RATIO) 
See GYROMAGNETIC RATIO 


GADOLINIUM 
Muon spin depolarization in Gd- and EuBa,Cu,0,, 15:39270 
BA;US 
ne Saanee of the gadolinium—nickel interface, 15:39224 
(J;US) 
GADOLINIUM OXIDES 
Photogenerated carriers in LagCuO,, YBa2Cu3O(7-delta) and 
TlpBayCa(1-x)GdxCuz0,: Polarizability-induced pairing of 
polarons, 15:39244 (R;US) 
Photoinduced _ self-localized arons in TleBapCa;_, 
Gd,Cu20,: A proposal for van der walls pairing. Technical re- 
port, 15:39238 (R;US) 


GALACTIC EVOLUTION 
The pregalactic cosmic gravitational wave background, 
15:39906 (RA;US) 
GALAXIES 
See also MAGELLANIC CLOUDS 
MILKY WAY 
Far-infrared spectroscopy of galaxies, 15:39890 (RA;FR) 
Near infrared spectroscopy and spectroscopic imaging of 
NGC253, 15:39891 (RA;FR) 
GALAXY NUCLEI 
LAGEOS 3 and the gravitomagnetic field, 15:39922 (RA;US) 


GALLIUM ANTIMONIDES 

Modelling directional solidification. Final report, 1 September 

1985-31 August 1989, 15:39184 (R:US) 
GALLIUM ARSENIDE SOLAR CELLS 

Minority carrier diffusion length of p-GaAs determined by time- 

of-flight, 15:38774 (J;US) 
GALLIUM ARSENIDES 

A mathematical model of the gas-phase and surface chemistry 
in GaAs MOCVD, 15:39350 (BA;US) 

Characterization of GaAs/Si/GaAs heterointerfaces, 15:39355 
(BA;US) 

Comparison of Pd/inP and Pd/GaAs thin film systems for device 
metallization, 15:39347 (BA;US) 

Electrical study of Metal/GaAs interfaces, 15:39351 (BA;US) 

Electronic properties of the donor states under two-dimensional- 
conductor and quantum-wire configurations in heavily and 
orderly doped (GaAs)-(AlAs), 15:39381 (J;US) 

Investigation of the interface integrity on the thermally stable 
WN/Gads Schottky contacts, 15:39266 (BA;US) 

“a “ decrease defect in GaAs/Si heteroepitaxy, 15:39358 
(BA; 

Minority carrier diffusion length of p-GaAs determined by time- 
of-flight, 15:38774 (J;US) 

Nb contacts to GaAs: Thermal stability and phase formation, 
15:39362 (BA;US) 

Photoemission study of the adsorption of nitric oxide on gallium 
arsenide (110) at low temperature, 15:39367 (J;US) 

Quasiparticle band offset at the (001) interface and band gaps 
in ultrathin superlattices of GaAs-AlAs heterojunctions, 
15:39378 (J;US) 

Subpicosecond cooling of photoexcited hot carriers studied by 
one-beam excite-and-probe Raman scattering, 15:39369 
(J;US) 

The chemistry of sulfur passivation of GaAs surfaces, 15:39412 
(J;US) 

The use of superlattices to block the propagation of dislocations 
in semiconductors, 15:39357 (BA;US) 

GALLIUM PHOSPHIDES 

Quantum statistics of polarized photoluminescence in ordered 
GalinP2, 15:39377 (J;US) 

The use of superiattices to block the propagation of dislocations 
in semiconductors, 15:39357 (BA;US) 

GAMMA DETECTION 


Predictions of radiation backgrounds for GRO/OSSE. Technical 
memo, 15:39616 (R;GB) 
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GAMMA DOSIMETRY 

Lyoluminescence of saccharides for radiation dose determina- 
tion (personnel dosimetry) in armed forces. Interim report, 
15:39619 (R;DE;in German) 

GAMMA SPECTRA 

Battery driven pulse height analyzer with 8-channel single- 
gamma-peak display, 15:39652 (R;US) 

Nuclear spectroscopy with Si PIN diode detectors at room tem- 
perature, 15:39623 (R;US) 

GAMMA SPECTROMETERS 

A revised American National Standards Institute standard for 
the calibration and use of germanium gamma-ray spectrome- 
ters, 15:39654 (J;US) 

GAS CONDENSATES 

Algorithms for the calculation of liquid-vapor equilibriums and 
the setting of parameters characterizing heavy petroleum 
fractions, 15:38538 (R;FR;In French) 

Tainting in sea scallops (Placopecten magellanieus) exposed to 
the water-soluble fraction of crude oil and natural gas conden- 
sate, 15:38497 (RA;CA) 

GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FLOW 

Decay of secondary flow and the associated loss variation down- 
stream of an annual turbine stator cascade, 15:39151 (R;JP) 

GAS FUELS 

See also FUEL GAS 

Performance analysis of a screenless (counter-current) Granular 
Bed Filter on a subpilot-scale PFBC [pressurized fluidized- 
bed combustor], Volume 2: Final report, 15:38363 (R;US) 

GAS GENERATORS 

See also HYDROGEN GENERATORS 

Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS 
data base). Report for March 1977-December 1989, 
15:39335 (R;US) 

GAS HYDRATES 
Hydrate dissociation in sediment, 15:38521 (J;US) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 
HELIUM-NEON LASERS 
METAL VAPOR LASERS 
The development of very high power lasers, 15:39490 (BA;US) 
GAS SPILLS 

A concept for treating dense-gas dispersion under realistic con- 
ditions of terrain and variable winds, 15:39720 (R;US) 

Numerical simulation of the mitigating effects of an LNG vapor 
fence, 15:38526 (R;US) 

GAS TURBINE ENGINES 

Advanced Turbine Technology Applications Project (ATTAP): 
1989 Annual report, 15:39149 (R;US) 

Microcomputer simulation of a gas-driven free-piston pump, 
15:40258 (BA;US) 

GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Development of a LBG combustor (Part 3): Experimental evalu- 
ation of a LBG combustor using bypass air, 15:38361 (R;JP;In 
Japanese) 

Evaluation of a gas turbine inlet air-cooling system: Final report, 
15:38802 (R;US) 

Notes on the occurence and determination of carbon within gas 
turbine combustors, 15:39425 (RA;CA) 

Research and development of advanced gas turbine, 15:39152 
(R;JP;In Japanese) 

GAS WELLS 
See NATURAL GAS WELLS 
GAS-INSULATED SUBSTATIONS 

Gas-insulated substation spacer surface degradation analysis: 
Volume 1, Study conclusions and recommendations: Final re- 
port, 15:39029 (R;US) 





GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
Advanced atomization concept for CWF [coal-water fuels] burn- 
ing in small combustors: Quarterly report, November 
1988—January 1989, 15:38419 (R;US) 
GASES 
See also AiR 
COAL GAS 
EXHAUST GASES 
FUEL GAS 
RARE GASES 
SYNTHESIS GAS 
VAPORS 
Facilitated transport, 15:39124 (RA;US) 
Gas separation, 15:39123 (RA;US) 
Low-energy scattering of electrons and positrons in liquids, 
15:39981 (RA;US) 
[Gas discharges and their applications]: Foreign trip report, 
September 15, 1988-September 25, 1988, 15:40129 (R;US) 
GASIFICATION 
See also COAL GASIFICATION 
Hudson Bay wood gasifier: Final technical report on a 
Renewables-Conservation Demonstration Program Project, 
15:38751 (R;CA) 
GASOLINE 
A laboratory test for fuel injector deposit studies, 15:38514 
(BA;US) 
Fuel choice for dual-fuel vehicles: An analysis of the Canadian 
natural gas vehicles survey, 15:38527 (BA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC ENGINEERING 
Transgenic technology. April 1980-March 1990 (A Bibliography 
from the Life Sciences Collection data base). Report for April 
1980-March 1990, 15:38768 (R;US) 
GEOLOGIC FORMATIONS 
Organic geochemical and tectonic evolution of the midcontinent 
rift system: Organic geochemistry and micropaleontology: 
Progress report, 15:39858 (R;US) 
GEOLOGIC FRACTURES 
Correlation of interference/pulse-test results with tiltmeter stud- 
ies of fractures induced in the Chattanooga shale, 15:38448 
(BA;US) 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS 
Economic and commercial feasibility of gas from geopressured 
aquifers: Conceptual design report. Final report for 1981, 
15:38516 (R;US) 
Recommended practices for drilling geopressured wells on the 
Nova Scotian Shelf, 15:38515 (R;CA) 
GEOSTATIONARY OPERATIONAL ENVIRONMENTAL SATELLITE 
See GOES SATELLITES 
GEOTHERMAL HEATING SYSTEMS 
Geothermal Project - phase 2A: Final technical report on a 
Renewables-Conservation Demonstration Program Project, 
15:38783 (R;CA) 
GEOTHERMAL RESOURCES 
Research on the vision for introducing the utilization of geother- 
mal resources, 15:38784 (R;JP;ln Japanese) 
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GEOTHERMAL SYSTEMS 
Research on the vision for introducing the utilization of geother- 
mal resources, 15:38784 (R;JP;in Japanese) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Surface roughening of Ge(001) during 200 eV Xe ion bombard- 
ment and Ge molecular beam epitaxy, 15:40133 (J;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GIANT STARS 
Observations of 40-70 micron bands of ice in IRAS 09371+1212 
and other stars, 15:39885 (RA;FR) 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 
A versatile laser glass inspection and damage testing facility, 
15:39661 (BA;US) 
Crystallization behavior and properties of BaO-Al,03-2SiO, 
glass matrices, 15:39254 (R;US) 
Natural glass analogues to alteration of nuclear waste glass: A re- 
view and recommendations for further study, 15:38634 (R;US) 
GLAUBER’S SALT 
See SODIUM SULFATES 
GOBAR GAS 
See METHANE 
GOES SATELLITES 
Hard start problem of the apogee engine for the ETS-VI, 
15:39113 (R;JP;in Japanese) 
GOLD 
Chemisorption of high coverages of atomic oxygen on the 
Pt(111), Pd(111), and Au(111) surfaces, 15:39219 (J;US) 
Probing bimetallic surfaces with photoelectron diffraction: 
Au/Cu(001) and Fe/Cu(001), 15:39217 (J:US) 
GOLD ALLOYS 
Phase stability of fcc alloys with the embedded-atom method, 
15:39231 (J;US) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
Update on industrial 4R’s program, 15:39135 (RA;CA) 
GRAIN ALCOHOL 
See ETHANOL 
GRANITES 
Interim report on the settlement test in Stripa, 15:38633 (R;SE) 
GRAPHITE 
Corrosion protection of Al alloys and Al-based metal-matrix 
composites by chemical passivation, 15:39166 (R;US) 
High temperature Raman scattering from boron nitride coati 
on resistively heated graphite surfaces, 15:39272 (BA;US) 
Surface modification of Al alloys and Al-based metal-matrix 
composites by chemical passivation, 15:39167 (R;US) 
GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAVITATION 
Experimental constraints on metric and non-metric theories of 
gravity, 15:39907 (RA;US) 
Inconsistency of scale invariant curvature coupled to gravity, 
15:40086 (R;US) 
The Stanford equivalence principle program, 15:39924 (RA;US) 
The gravity probe B relativity gyroscope program, 15:39921 
(RA;US) 
GRAVITATIONAL COLLAPSE 
Gravitational radiation from rotating gravitational collapse, 
15:39905 (RA;US) 
GRAVITATIONAL FIELDS 
Gradiometry and gravitomagnetic field detection, 15:39923 
(RA;US) 
Gravitational consequences of modern field theories, 15:39908 
(RA;US) 
Gravitational experiments on a solar probe mission: Scientific 
objectives and technology considerations, 15:39927 (RA;US) 
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GRAVITATIONAL FIELDS 


Icarus lander, 15:39925 (RA;US) 
LAGEOS 83 and the gravitomagnetic field, 15:39922 (RA;US) 
Small Mercury Relativity Orbiter, 15:39926 (RA;US) 
Study of some dual solutions in 2+1 dimensions, 15:40084 (R;US) 
Superconducting gravity gradiometer and a test of inverse 
square law, 15:39933 (RA;US) 
Ultra-sensitive inertial sensors via neutral-atom interferometry, 
15:39934 (RA;US) 
GRAVITATIONAL INTERACTIONS 
Toward higher order tests of the gravitational interaction, 
15:39909 (RA;US) 
GRAVITATIONAL WAVES 
Advanced Doppler tracking experiments, 15:39912 (RA;US) 
Detecting gravity waves from binary black holes, 15:39904 
(RA;US) 
Earth-orbiting resonant-mass gravitational wave detectors, 
15:39915 (RA;US) 
Frequency stable high power lasers in space, 15:39930 (RA;US) 
Gravitational radiation as a test of relativistic gravity, 15:39902 
(RA;US) 
Optical interferometer in space, 15:39914 (RA;US) 
Pulsar timing and gravitational waves, 15:39916 (RA;US) 
Sources of gravitational waves, 15:39903 (RA;US) 
Superconducting gravity gradiometer and a test of inverse 
square law, 15:39933 (RA;US) 
The inverse-square law and quantum gravity, 15:39910 (RA;US) 
The pregalactic cosmic gravitational wave background, 
15:39906 (RA;US) 
The space microwave interferometer and the search for cosmic 
background gravitational wave radiation, 15:39913 (RA;US) 
Tropospheric monitoring technology for gravity wave experi- 
ments, 15:39931 (RA;US) 
X ray timing observations and gravitational physics, 15:39917 
(RA;US) 
GRAVITY WAVES 
The COBE cosmic 3 K anisotropy experiment: A gravity wave 
and cosmic string probe, 15:39920 (RA;US) 
GREECE 
Neutron activation analysis of arsenic in Greece, 15:39396 (J;US) 
GREENHOUSE EFFECT 
Energy and climate change: Report of the DOE Multi-Laboratory 
Climate Change Committee: Revision 1, 15:39719 (R;US) 
Global climate trends and greenhouse gas data: Federal activi- 
ties in data collection, archiving, and dissemination: Report to 
the Congress of the United States, 15:39703 (R;US) 
[Atmospheric chemistry and biogeochemistry]: Foreign trip re- 
port, May 29—June 14, 1990, 15:39710 (R;US) 
GRENOBLE REACTOR 
Annual Report 88, 15:40268 (R;FR) 
GRINDING 
A comminution study for reduction of grinding energy cost for 
granulated copper slag: Final report, 15:39116 (R;CA) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 


GROUND COVER 

Hanford Protective Barriers Program water-erosion studies, FY 

1989, 15:39744 (R;US) 
GROUND WATER 

Air/Supertund National Technical Guidance Study Series. Com- 
parisons of air-stripper simulations and field-performance 
data. Final report, 15:39774 (R;US) 

Analytic solution of pseudocolloid migration in fractured rock, 
15:39750 (J;US) 

Energy and Technology Review, April 1990, 15:39783 (R;US) 

Estimation of ground-water travel time at the Hanford Site: De- 
scription, past work, and future needs, 15:39779 (R;US) 

Hanford Ground-Water Data Base management guide: PNL Ad- 
ministrative/Technical Procedures, 15:40270 (R;US) 

Hanford waste-form release and sediment interaction: A status 
report with rationale and recommendations for additional 
studies, 15:39780 (R;US) 

Hydrologic data summary for the White Oak Creek watershed: 
May 1987—April 1988, 15:38694 (R;US) 
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In situ detection of organic molecules: Optrodes for TCE 
[trichioroethylene] and CHCl, 15:39782 (R;US) 

NTS [Nevada Test Site] Mesa recharge study FY 1989: Letter 
report, 15:39764 (R;US) 

Plutonium contamination in the environment. September 1977- 
November 1989 (A Bibliography from the Selected Water 
Resources Abstracts data base). Report for September 1977- 
November 1989, 15:39777 (R;US) 

Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, southeastern 
New Mexico, 15:38624 (R;US) 

Superfund Record of Decision (EPA Region 4): Sydney Mine 
Sludge Ponds, FL. (First remedial action), September 1989. 
Final report, 15:39743 (R;US) 

Superfund Record of Decision (EPA Region 9): Beckman Instru- 
ments Site, Porterville, CA (First remedial action), September 
1989. Final report, 15:39772 (R;US) 

GROUND-WATER RESERVES 

See AQUIFERS 
GROUP THEORY 

From knots to quantum groups (and back), 15:40080 (R;US) 
GROUTING 

[Nuclear fuel reprocessing and waste management]: Foreign 
trip report, August 21, 1987—September 13, 1987, 15:38615 
(R;US) 

GROWTH (ECONOMIC) 
See ECONOMIC GROWTH 
GULF OF MEXICO 

Gulf of Mexico Sales 131, 135, and 137: Central, western, and 
eastern planning areas. Draft environmental impact state- 
ment, 15:38506 (R;US) 

GUNS 

[Contraband detection system using x-ray images], 15:38695 

(R;US) 
GYPSUM 

Detoxification and generation of useful products from combus- 

tion wastes: Annual report, 15:38810 (R;US) 
GYROMAGNETIC RATIO 

Was it worthwhile to worry about magnetic moments in nuclear 

mean-field relativistic approaches, 15:40089 (R;FR) 


H 


H2 REGIONS 
Airborne observations of the infrared emission bands, 15:39874 
(RA;FR) 
Dust continuum spectra from model HII regions, 15:39872 
(RA;FR) 
Mapping and spectroscopy of the 3.3 microns feature in Orion, 
15:39878 (RA;FR) 
HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON-HADRON INTERACTIONS 
Dual topological unitarization of hard and soft hadronic cross 
sections: A new approach to multiparticle production at 
hadron colliders in the TeV energy range, 15:40063 (R;US) 
Pair production of W+, +, and Z in association with jets, 
15:40070 (J;US) 
HADRONIC PARTICLE DECAY 
Charged-particle inclusive distributions from hadronic Z° de- 
cays, 15:40045 (R;US) 
HADRONS 
See also BARYONS 
Dual topological unitarization of hard and soft hadronic cross 
sections: A new approach to multiparticle production at 
hadron colliders in the TeV energy range, 15:40063 (R;US) 
Hadron spectrum with staggered dynamical quarks, 15:40053 
(R;US) 
HALIDE MINERALS 
Local states in one-dimensional CDW [charge density wave] 
materials: Spectral signatures for polarons and bipolarons in 
MX chains, 15:40124 (R;US) 





HALLEY COMET 
The composition of cometary nuclei, 15:39893 (RA;FR) 


HANDLING (MATERIALS) 
See MATERIALS HANDLING 


HANDLING (WASTES) 
See WASTE MANAGEMENT 


HANFORD RESERVATION 
; An overview of the Hanford site waste cleanup, 15:38676 (J;US) 
Defense waste and environmental restoration programs: Fiscal 
year 1990 quarterly status, January-March 1990, 15:38637 
(R;US) 
Hanford Ground-Water Data Base management guide: PNL Ad- 
ministrative/Technical Procedures, 15:40270 (R;US) 
Inventory of chemicals used at Hanford Site production plants and 
support operations (1944-1980): Revision 1, 15:39747 (R;US) 
HASTELLOY X 
MATE (Materials for Advanced Turbine Engines) Program, 
Project 3. Volume 2: Design, fabrication and evaluation of an 
oxide dispersion strengthened sheet alloy combustor liner. Fi- 
nal report, 15:39185 (R;US) 


HAYNES ALLOYS 

See also ALLOY-CO60CR30W4 

MATE (Materials for Advanced Turbine Engines) Program, 
Project 3. Volume 2: Design, fabrication and evaluation of an 
oxide dispersion strengthened sheet alloy combustor liner. Fi- 
nal report, 15:39185 (R;US) 

HAZARDOUS MATERIALS 

1989 Effluent and environmental monitoring report for the Bettis 
Power Laboratory, 15:39722 (R;US) 

Economic analysis for minimizing hazardous wastes, Version 
2.1: User's manual. Final report, 15:39045 (R;US) 

Energy and climate change: Report of the DOE Multi-Laboratory 
Climate Change Committee: Revision 1, 15:39719 (R;US) 

Hazardous-material pollution prevention. Directive, 15:39056 
(R;US) 

Health and Safety Audit Guidelines: SARA Title |, Section 126, 
15:39053 (R;US) 

Inventory of chemicals used at Hanford Site production plants and 
support operations (1944-1980): Revision 1, 15:39747 (R;US) 

MSW [municipal solid waste] subscale rotary combustor R&D 
support program: Final report, 15:39141 (R;US) 

Navy aquatic hazardous waste sites: the problem and possible 
solutions. Final report, 15:39751 (R;US) 

No-migration variances to the hazardous-waste land-disposal 
prohibitions: A guidance manual for petitioners, 15:39740 
(R;US) 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

Radioactive and hazardous materials transportation: What local 
Officials are telling us, 15:39048 (R;US) 

Superfund Program Management Manual, Fiscal Year 1990. 
Volume 1, 15:39054 (R;US) 

Superfund Program Management Manual, Fiscal Year 1990. 
Volume 2. Appendices, 15:39055 (R;US) 

Tabletop exercises: Cooperative training for transportation inci- 
dents, 15:38687 (R;US) 

Underground tank vitrification: Engineering-scale test results, 
15:38620 (R;US) 

Vertical integration of science, technology, and applications: 
Fiscal year 1989 annual report, 15:38621 (R;US) 

Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, New 
York, 15:38691 (R;US) 

[Radioactive waste immobilization]: Foreign trip report, October 
16, 1987—December 5, 1987, 15:38618 (R;US) 

[Waste management]: Foreign trip report, June 2-12, 1990, 
15:38619 (R;US) 

HAZARDOUS MATERIALS SPILLS 

A concept for treating dense-gas dispersion under realistic con- 

ditions of terrain and variable winds, 15:39720 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 


HEAVY ION REACTIONS 


HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
HEALTH HAZARDS 

See also RADIATION HAZARDS 

Comparative hazard evaluation, an approach to regulation: 
Formaldehyde in drinking water, 15:39831 (R;US) 

HEALTH PHYSICS 

See RADIATION PROTECTION 
HEART DISEASE 

See CARDIOVASCULAR DISEASES 
HEAT 

See also WASTE HEAT 

The development of very high power lasers, 15:39490 (BA;US) 
HEAT ENGINES 

See also INTERNAL COMBUSTION ENGINES 

Heat engines: Technology status report, 15:39148 (R;US) 
HEAT EXCHANGERS 

Advanced coal-fueled combustor for residential space heating 
applications: Quarterly report, January 1—March 31, 1989, 
15:38428 (R;US) 

Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS 
data base). Report for March 1977-December 1989, 
15:39335 (R;US) 

Boiler and steam generator corrosion: Nuclear power plants. 
April 1974-March 1990 (A Bibliography from the NTIS data 
base). Report for April 1974-March 1990, 15:39336 (R;US) 

Qualification of eddy current steam generator tube examination, 
15:38945 (BA;US) 

HEAT STORAGE 

See also LATENT HEAT STORAGE 

[Conference on free and moving boundary problems as related 
to heat transfer]: Foreign trip report, June 10-20, 1987, 
15:39187 (R;US) 

HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also CONVECTION 
RADIANT HEAT TRANSFER 

Evaluation of the heat transfer module (FAHT) of Failure Analy- 
sis Nonlinear Thermal And Structural Integrated Code 
(FANTASTIC), 15:39457 (RA;US) 

[Conference on free and moving boundary problems as related 
to heat transfer]: Foreign trip report, June 10-20, 1987, 
15:39187 (R;US) 

HEAT TRANSFER FLUIDS 
An experimental study of laminar film condensation with Stefan 
number greater than unity, 15:39458 (R;US) 

HEAT TRANSFER PROPERTIES 

See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 

See HEAT TRANSFER 
HEATING SYSTEMS 

See also GEOTHERMAL HEATING SYSTEMS 

SOLAR HEATING SYSTEMS 

Comparing measured savings and cost effectiveness of multifam- 
ily retrofits in the United States and Europe, 15:39108 (J;US) 

Passive solar systems for inhabited private buildings. Measure- 
ments and energetic analysis of the Zweibruecken solar 
house, 15:39096 (R;DE;In German) 

The technology of the upgraded JET ICRF heating systems, 
15:40209 (J;US) 

HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
LEAD 206 REACTIONS 
NEON 20 REACTIONS 
SULFUR 32 REACTIONS 
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HEAVY ION REACTIONS 


Heavy ions reactions at GANIL energies: the use of LISE tele- 
scopic mode for the small angle measurements, 15:40101 
(R;FR;In French) 

Inclusive experiments, correlations and pion production data, 
15:39954 (R;FR) 

Semiclassical model for single-particle transitions in nucieus- 
nucleus interactions, 15:40115 (R;DE) 

HEAVY OILS 
See PETROLEUM 


HEAVY WATER 

Cross section and product time-of-flight measurements of the 
reaction of n2(+) with HO and D.O at suprathermal energies, 
15:39952 (R;US) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 

HELIUM 

Differential elastic scattering cross sections for 54.9eV positrons 
incident on helium, 15:39975 (RA;US) 

Double ionization of helium by particle impact, 15:39979 (RA;US) 

Helium pumping by argon frosting on a 4.5 K surface, 15:40227 
(J;US) 

Surface dynamics of NaCi(001) by inelastic He atom scattering, 
15:40005 (J;US) 

Surface phonon modes of the Nal(001) crystal surface by in- 
elastic He atom scattering, 15:40004 (J;US) 

The TEXTOR helium self-pumping experiment: Design, plans, 
and supporting ion-beam data on helium retention in nickel, 
15:40189 (R;US) 

Theoretical survey on positronium formation and ionisation in 
positron atom scattering, 15:39966 (RA;US) 

Total cross sections for positrons scattered elastically from he- 
lium based on new measurements of total ionization cross 
sections, 15:39976 (RA;US) 

HELIUM 4 

Heat capacity and sticking probability measurements of “He 
submonolayers adsorbed on evaporated Ag films: Bose 
Statistics in two dimensions, 15:40019 (J;US) 

HELIUM-NEON LASERS 

Electrical feedback techniques for stabilizing high power HeNe 

lasers, 15:39526 (BA;US) 
HERA STORAGE RING 

Construction and test of the analog electronics for the planar drift 

chambers of the ZEUS detector, 15:39620 (R;DE;In German) 
HETEROJUNCTIONS 

Atomic matching across internal interfaces, 15:39999 (BA;US) 

Photoelectrochemical properties of IIl-V isotype heterojunction 
electrodes, 15:38771 (BA;US) 

The heteronucleation of and defect generation in MBE-grown 
InAs layers, 15:39275 (BA;US) 

HEXAGONAL LATTICES 

High temperature Raman scattering from boron nitride coatings 

on resistively heated graphite surfaces, 15:39272 (BA;US) 
HEXENES 

Studies of molybdena-alumina catalysts XVI. Effect of high- 

temperature sulfiding, 15:38384 (J;US) 
HIGGS BOSONS 

ALEPH electromagnetic calorimeter performances. Detection 
feasibilility of Higgs boson, 15:39642 (R;FR;In French) 

Are light Higgs bosons allowed?, 15:40096 (J;US) 

Fine-tuning the p parameter with new gauge bosons, 15:40079 
(J;US) 

On the model dependence of the cosmological upper bound on 
the Higgs boson and top quark masses, 15:40060 (R;DK) 

HIGH ENERGY PHYSICS 

Applications of neural networks in high energy physics, 
15:40020 (R;US) 

Neural network tutorial for high energy physicists, 15:40023 
(R;US) 

Progress report for a research program in theoretical high en- 
ergy physics, 15:39868 (R;US) 
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Research program in experimental high energy physics, Task B: 
Progress report, January 1, 1990-December 31, 1990, 
15:40021 (R;US) 

Supercollider physics, 15:39546 (R;US) 

The significance of the 1-TeV scale, 15:40025 (R;US) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH PRESSURE COOLANT INJECTION 
Mixing analysis due to high-pressure injection in the cold leg and 
downcomer of a pressurized water reactor, 15:38998 (J;US) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH-BETA PLASMA 

Control of plasma shape and performance of the PBX-M toka- 
mak experiment in high-G; /high-8, regimes, 15:40169 (J;US) 

High-beta discharges in the DIll-D tokamak, 15:40170 (J;US) 

High-beta operation and magnetohydrodynamic activity on the 
TFTR tokamak, 15:40171 (J;US) 

HIGH-LEVEL RADIOACTIVE WASTES 
Evaporation 

Technical and project highlights for the defense waste process- 

ing facility, 15:38638 (BA;US) 
Forecasting 

Modeling the nuclear waste stream for the Department of En- 

ergy, 15:38666 (J;US) 
Inventories 

Tank farm surveillance and waste status summary report for 

March 1990, 15:38636 (R;US) 
Monitored Retrievable Storage 

An innovative approach to spent fuel transportation cask design, 
15:38564 (BA;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual basis for design, 15:38572 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 7, Geotechnical description, Clinch 
River Site, basis for design, 15:38607 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 1, Book 2, Design description, 
15:38574 (R;US) 

Using satellite communications to improve public relations in ra- 
dioactive materials transport, 15:38565 (BA;US) 

Public Opinion 
High-level waste acceptance in France, 15:38670 (J;US) 
Radioactive Waste Disposai 

Long-term strategy for management of Savannah River Site de- 
fense high-level nuclear wastes, 15:38643 (BA;US) 

Natural glass analogues to alteration of nuclear waste glass: Are- 
view and recommendations for further study, 15:38634 (R;US) 

Overview of the U.S. program for the disposal of spent nuclear 
fuel and high-level waste, 15:38642 (BA;US) 

Repository simulation system (REPSIMS) for design analyses, 
15:38663 (J;US) 

Update on the Yucca Mountain project site characterization pro- 
gram, 15:38649 (J;US) 

Radioactive Waste Facilities 

Establishing the acceptability of Savannah River Site waste 

glass, 15:38640 (BA;US) 
Radioactive Waste Management 

A systems engineering cost analysis capability for assessing nu- 
clear waste management system cost performance, 15:38681 
(J;US) 

High-level waste acceptance in France, 15:38670 (J;US) 

Models developed for the Total System Life Cycle Cost Analy- 
sis, 15:38680 (J;US) 

The systems integration operations/logistics model as a 
decision-support tool, 15:38667 (J;US) 

Waste management '90: Working towards a cleaner environ- 
ment: Waste processing, transportation, storage and 
disposal, technical programs and public education: Volume 2, 
HLW and LLW technology: Proceedings, 15:38570 (R;US) 





Radioactive Waste Processing 

New capability for isotopic mass tracking in pyroprocess simula- 
tion, 15:38671 (J;US) 

Operation and maintenance of the new waste calcining facility, 
15:38646 (BA;US) 

PYRO, a system for modeling fuel reprocessing, 15:38559 (J;US) 

State oversight review of Waste Isolation Pilot Plant radiation 
protection and measurement programs, 15:38672 (J;US) 

Radionuclide Migration 

Gas flow in and out of a nuclear waste container, 15:38647 (J;US) 

Isotopic effects on solubility-limited mass transfer, 15:38648 
(J;US) 

Remote Handling 

An overview of the Oak Ridge National Laboratory waste- 

handling and packaging plant, 15:38650 (J;US) 
Underground Disposal 

Performance-assessment support for the design of the Yucca 
Mountain exploratory-shaft facility, 15:38625 (R;US) 

Preliminary laboratory testing of selected cementitious material 
for the Yucca Mountain Project repository sealing program: 
Yucca Mountain Project, 15:39337 (R;US) 

Thermal and mechanical codes first benchmark exercise: Part 
2, Elastic analysis: Yucca Mountain Project, 15:38622 (R;US) 

Underground Storage 

Geohydrologic data from test hole USW UZ-7, Yucca Mountain 

area, Nye County, Nevada, 15:38635 (R;US) 
Vitrification 

CHEMADD, a computer program to make up feed material for 
the nuclear waste vitrification process, 15:38668 (J;US) 

Hanford waste vitrification plant technology progress, 15:38639 
(BA;US) 

Start-up of commercial high-level waste vitrification facilities at 
La Hague, 15:38669 (J;US) 

The design, construction, and operation of the Integrated Rad- 
waste Treatment System (IRTS) Drum Cell, 15:38571 (R;US) 

HIGH-PURITY GE DETECTORS 

Routine application of the in situ soil analysis technique by the 

Yankee Atomic Environmental Laboratory, 15:38903 (J;US) 
HIGH-TC SUPERCONDUCTORS 

Anomalous magnetic, photoinduced, and structural phenomena 
in high-T, materials, 15:39531 (BA;US) 

Characterization of superconducting materials with muon spin 
rotation: Annual report, February 1, 1989—January 31, 1990, 
15:39250 (R;US) 

Composition of superconducting LagCuOQ,4,;: A superconductor 
doped by excess oxygen defects, 15:39262 (BA;US) 

High-temperature superconductivity. Quarterly report for period 
ending 31 December 1989, 15:40138 (R;US) 

Low-temperature densification of high-T. superconductors, 
15:39273 (BA;US) 

Magnetism and superconductivity in high-T. superconductors, 
15:40140 (BA;US) 

Photoemission spectroscopy of single crystal HTSC materials: 
A Fermi liquid electronic structure, 15:39494 (BA;US) 

Sol-gel routes to superconducting ceramics, 15:39278 (BA;US) 

Superconducting Bi1.5Pb0.5Sr2Ca2Cu30(x) ceramics by rapid 
melt quenching and glass crystallization. Final report, 
15:39253 (R;US) 

Synthesis, structure, and properties of AzB2Ca,_;CunO2,,4 Su- 
perconductors (A/B = Bi/Sr or T/Ba, and n = 1,2,3), 15:39501 
(BA;US) 

[Thermal analysis of inorganic systems]: Foreign trip report, Au- 
gust 15-27, 1988, 15:39257 (R;US) 

HIGH-VOLTAGE PULSE GENERATORS 

Effects of pulsed-power loads upon an electric power grid, 

15:39032 (R;US) 
HIROSHIMA 
Neutron dosimetry for Hiroshima A-bomb survivors using AMS 
[accelerator mass spectrometry], 15:39651 (R;US) 
HOG FUEL 
See WOOD WASTES 
HOLOGRAPHY 
Real-time holography using SeGe films, 15:39678 (BA;US) 


HUMAN FACTORS 


HORIZONTAL AXIS TURBINES 

Parameter study on the performance of a rotor with a hinge pin 
by means of PHATAS-II, 15:38791 (R;NL;In Dutch) 

Recent development in the aerodynamics of wind turbines, 
15:38795 (R;GB) 

Test results of the FLEXHAT rotor with passively controlled ro- 
tor: Version 1, 15:38792 (R;NL;in Dutch) 

HOT SPRINGS 
Research on the vision for introducing the utilization of geother- 
mal resources, 15:38784 (R;JP;in Japanese) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT WIRE ANEMOMETERS 

Calibration of a 3-wire-probe for measurements in non- 

isotherrnal air flow, 15:38857 (R;DE;in German) 
HOUSES 

Assessing tap-water contributions to inhalation exposures for 
volatile organic chemicals, 15:39106 (BA;US) 

Cooling season energy measurements of dust and ventilation 
effects on radiant barriers, 15:39099 (R;US) 

Passive solar systems for inhabited private buildings. Measure- 
ments and energetic analysis of the conventionally built 
Landstuhl reference house, 15:39097 (R;DE;in German) 

Passive solar systems for inhabited private buildings. Measure- 
ments and energetic analysis of the Zweibruecken solar 
house, 15:39096 (R;DE;in German) 

Passive solar systems for inhabited private buildings. Measure- 
ments and energetic analysis of the conventionally built 
Landstuhl reference house, 15:39097 (R;DE;In German) 

Passive solar systems for inhabited private buildings. Measure- 
ments and energetic analysis of the Zweibruecken solar 


house, 15:39096 (R;DE;In German) 

Public response to radon information: A case study of the Bon- 
neville Power Administration’s indoor air quality education 
program, 15:39107 (BA;US) 

The development of a knowledge base relating to indoor use of 


caulks, sealants and weatherstrip products. Vol. 4. The safety 
categorization of sealants according to their volatile emis- 
sions, 15:39095 (R;CA) 
HPClI 
See HIGH PRESSURE COOLANT INJECTION 
HTGR TYPE REACTORS 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, October 1-December 31, 
1989, 15:38923 (R;US) 

HTO 

See HEAVY WATER 
HUGENHOLTZ-PINES THEORY 

See HYDROGEN 
HUMAN CELLS 

See ANIMAL CELLS 
HUMAN FACTORS 

BelNet - A computer program for belief-network processing, 
15:40255 (R;Fi;In Finnish) 

Collection, analysis and classification of human performance 
problems at the Swedish nuclear power plants, 15:38820 
(RA;XA) 

Higher operational safety of nuclear power plants by evaluating 
the behaviour of operating personnel, 15:38840 (RA;XA) 

Human characteristics affecting nuclear safety, 15:38821 
(RA;XA) 

Human error classification and data collection - Survey in an In- 
dian nuclear power plant, 15:38860 (RA;XA) 

Human error classification and data collection: Report of a tech- 
nical committee meeting held in Vienna, 20-24 February 
1989, 15:38817 (R;XA) 

Human reliability data collection for qualitative modelling and 
quantitative assessment, 15:38819 (RA;XA) 

Human reliability data sources - applications and ideas, 
15:38824 (RA;XA) 

Outline of the development of a nuclear power plant human fac- 
tor data base, 15:38823 (RA;XA) 

Possibilities and necessity of the human error data collection at 
the Paks nuclear power plant, 15:38839 (RA;XA) 
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HUMAN FACTORS 


SSPB activities on analyzing human performance problems, 
15:38818 (RA;XA) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
A review of population dose estimates following the Chernobyl 
accident, 15:38966 (J;US) 
Radiation doses in Sweden after the Chernobyl accident, 
15:38958 (J;US) 
Simulation of the atmospheric dispersion of radioactivity from 
the Chernoby! accident, 15:38959 (J;US) 
Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, New 
York, 15:38691 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HVAC SYSTEMS 
Improving safety margins for control room habitability, through 
heating/ventilation/air conditioning modifications, 15:39021 
(J;US) 
HYBRID ELECTRIC-POWERED VEHICLES 
Electric and Hybrid Vehicles Program: 13th Annual report to 
Congress for fiscal year 1989, 15:39154 (R;US) 
HYBRID REACTORS 
Safeguard aspects of *“*Cm as a multiplier in cylindrical hybrid 
blankets, 15:40206 (J;US) 
Updated reference liquid-metal-cooled tandem mirror fusion 
breeder, 15:40205 (J;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC FRACTURES 
Summary of independent analysis of fracture heights as com- 
pared to the continuous microseismic radiation survey on 
GRI's SFE No. 3 (Mobil Cargill Unit No. 15). Topical report, 
February 1990, 15:39671 (R;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDROCARBONS 
See also ALKANES 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 
A model of H2-enhanced spray combustion, 15:38746 (J;US) 
Improved catalysts for liquid hydrocarbon fuels from syngas: Fi- 
nal technical progress report, 15:38364 (R;US) 
Quantitative separation and evaluation of Fischer-Tropsch reac- 
tion products having low '4C-isotopic activity, 15:38386 (J;US) 
HYDROELECTRIC POWER PLANTS 
Seealso SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Repair, evaluation, maintenance, and rehabilitation research 
program. Mechanical properties and corrosion behavior of 
stainless steels for locks, dams, and hydroelectric-plant appli- 
cations. Final technical report, 15:39318 (R;US) 
HYDROFLUORIC ACID 
Ab initio R-matrix calculations of e+-molecule scattering, 
15:39971 (RA;US) 
HYDROGEN 
A model of H2-enhanced spray combustion, 15:38746 (J;US) 
Ab initio R-matrix calculations of e+-molecule scattering, 
15:39971 (RA;US) 
Atomic velocity distributions out of hydrogen-maser dissocia- 
tors. Technical report, 15:39472 (R;US) 
H-H interaction in Ti lattice: Pseudopotential density-functional 
total-energy approach, 15:39420 (J;US) 
High-excitation lines of molecular hydrogen: A discriminant be- 
tween shock models, 15:39882 (RA;FR) 
Inelastic collisions of positrons with one-valence-electron tar- 
gets, 15:39964 (RA;US) 
lonisation of atomic hydrogen by positron impact, 15:39977 
(RA;US) 
Kinetics of elementary atom and radical reactions: Three year 
progress report, 15:39956 (R;US) 
Operational testing of hydrogen ignitors under simulated severe 
accident conditions, 15:39020 (J;US) 
Positron scattering by atomic hydrogen using optical potentials 
and with positronium formation, 15:39967 (RA;US) 
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Potential-energy surfaces for Tc*+H2 and Ru*+Hp2 reactions, 
15:39418 (J;US) 

Single-laser two-step fluorescence detection of atomic hydrogen 
in flames, 15:39398 (J;US) 

The calculation of the contributions to low energy e+H2 scatter- 
ing from sigma u+ and pion u symmetries using the Kohn 
variational method, 15:39970 (RA;US) 

Theoretical survey on positronium formation and ionisation in 
positron atom scattering, 15:39966 (RA;US) 

HYDROGEN 3 
See TRITIUM 
HYDROGEN COMPOUNDS 
See also DEUTERIUM COMPOUNDS 
HYDROGEN SULFIDES 
WATER 
H and D in niobium, tantalum and vanadium, 15:39179 (R;DE) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 

Integrated regenerative fuel cell experimental evaluation. Final 

report, 11 January 1988-30 June 1989, 15:39088 (R;US) 
HYDROGEN GENERATORS 
Survey concerning hydrogen suppling system for phosphoric 
acid fuel cells (Part 2), 15:39089 (R;JP;in Japanese) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 

Inelastic collisions of positrons with one-valence-electron tar- 
gets, 15:39964 (RA;US) 

Measurement of H and Hz population in-situ in a low- 
temperature plasma by vacuum-ultraviolet laser-absorption 
spectroscopy, 15:39392 (BA;US) 

Positronium formation in e+ plus H- collisions, 15:39990 (RA;US) 

Recombination and dissociative recombination of H*> and H*3 
ions on surface with applications to hydrogen negative ion 
sources, 15:38745 (BA;US) 

Volume production of hydrogen negative ions, 15:40000 (BA;US) 

HYDROGEN ISOTOPES 

See also TRITIUM 

Acceleration of small, light projectiles (including hydrogen iso- 
topes) to high speeds using a two-stage light gas gun, 
15:40222 (J;US) 

HYDROGEN NITRATES 

See NITRIC ACID 

HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 

Critical-region vapor-liquid equilibrium of the CH4-CO2-H2S sys- 

tem, 15:38378 (R;US) 
HYDROXY COMPOUNDS 

Stability constants important to the understanding of plutonium 
in environmental waters, hydroxy and carbonate complexa- 
tion of PuO2*, 15:38612 (R;US) 

HYDROXYL IONS 

See ANIONS 

HYPERONS 

Symmetry breaking and hyperon decays in the Skyrme model, 

15:40071 (J;US) 


+-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA SAFEGUARDS 
Containment and surveillance strategies for safeguarding spent 
fuel and waste destined for final disposal, 15:38629 (R;US) 
IBR-1 
See IFR REACTOR 
ICEBERGS 
Regional ice scour data base update studies, 15:39860 (R;CA) 
ICF DEVICES 
Vacuum pumping for 
15:40224 (J;US) 


inertial-confinement-fusion reactors, 





ICR HEATING 
Energetic particle effects on global magnetohydrodynamic 
modes, 15:40185 (J;US) 
Three-dimensional transmission of the fast wave in ion cyclotron 
resonance plasma heating, 15:40166 (J;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 
Development process for the stabilization of incinerator bottom 
ash and sizing baghouse dust material, 15:38609 (R;US) 
IDENTIFICATION SYSTEMS 
Item identification system for material accountancy glove boxes, 
15:38705 (R;US) 
Video Surveillance Unit, 15:38704 (R;US) 
IFR REACTOR 
PYRO, a system for modeling fuel reprocessing, 15:38559 (J;US) 
Preparations for the Integral Fast Reactor fuel cycle demonstra- 
tion, 15:38560 (J;US) 
ILLINIUM 
See PROMETHIUM 
ILLINOIS 
Remote monitoring of reactor releases in Illinois, 15:38902 (J;US) 
IMAGE INTENSIFIERS 
[Manufacturing of the 40/30 mm gated image intensifier tube]: 
Foreign trip report, March 1-18, 1990, 15:39672 (R;US) 
IMAGE PROCESSING 
Modular authentication systems, 15:40271 (R;US) 
Soviet image pattern recognition research, 15:40237 (R;US) 
IMPACT SHOCK 
Line-imaging Fabry-Perot interferometer, 15:39673 (R;US) 
IMPURITIES 
The TEXTOR helium self-pumping experiment: Design, plans, 
and supporting ion-beam data on helium retention in nickel, 
15:40189 (R;US) 
IN CORE INSTRUMENTS 
Framatome in-core instrumentation improvements, 15:38853 
(J;US) 
Installation of state-of-the-art in-core detector system in the N 
reactor, 15:38917 (J;US) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
Inclusive experiments, correlations and pion production data, 
15:39954 (R;FR) 
INCOLOY 800H 
The tensile properties of alloys 800H and 617 in the range 20 to 
950deg C, 15:39178 (R;DE) 
INCOLOY ALLOYS 
MATE (Materials for Advanced Turbine Engines) Program, 
Project 3. Volume 2: Design, fabrication and evaluation of an 
oxide dispersion strengthened sheet alloy combustor liner. Fi- 
nal report, 15:39185 (R;US) 
INCONEL 617 
The tensile properties of alloys 800H and 617 in the range 20 to 
950deg C, 15:39178 (R;DE) 
INCONEL 718 
The solidification metallurgy of alloy 718 and other Nb- 
containing superalloys, 15:39194 (BA;US) 
INDIUM 
Indium and indium alloys: Superconducting thin films. January 
1970-December 1989 (A Bibliography from the COMPENDEX 
data base). Report for January 1970-December 1989, 
15:39258 (R;US) 
INDIUM ALLOYS 
Indium and indium alloys: Superconducting thin films. January 
1970-December 1989 (A Bibliography from the COMPENDEX 
data base). Report for January 1970-December 1989, 
15:39258 (R;US) 


INDUSTRY 


Thermomechanical fatigue of solder joints: A new comprehen- 

sive test method, 15:39197 (BA;US) 
INDIUM ANTIMONIDES 

Modelling directional solidification. Final report, 1 September 

1985-31 August 1989, 15:39184 (R;US) 
INDIUM ARSENIDES 

Subpicosecond cooling of photoexcited hot carriers studied by 
one-beam excite-and-probe Raman scattering, 15:39369 
(J;US) 

The heteronucleation of and defect generation in MBE-grown 
InAs layers, 15:39275 (BA;US) 

INDIUM COMPOUNDS 
See also INDIUM ANTIMONIDES 
INDIUM ARSENIDES 
INDIUM OXIDES 
INDIUM PHOSPHIDES 
INDIUM SELENIDES 

Metalorganic chemical vapor deposition of InSb on GaAs and 
InSb in an inverted stagnation point flow geometry, 15:39265 
(BA;US) 

INDIUM OXIDES 

Investigation of buried homojunctions in p-InP formed during 
sputter deposition of both indium tin oxide and indium oxide, 
15:38773 (J;US) 

INDIUM PHOSPHIDE SOLAR CELLS 

Investigation of buried homojunctions in p-InP formed during 
sputter deposition of both indium tin oxide and indium oxide, 
15:38773 (J;US) 

INDIUM PHOSPHIDES 

Comparison of Pd/InP and Pd/GaAs thin film systems for device 
metallization, 15:39347 (BA;US) 

Investigation of buried homojunctions in p-InP formed during 
sputter deposition of both indium tin oxide and indium oxide, 
15:38773 (J;US) 

Phase formation in the Pt/InP thin film system, 15:39348 (BA;US) 

INDIUM SELENIDES 
Interaction of oxygen with native chemical defects in CulnSe2 
thin films, 15:39361 (BA;US) 
INDUSTRIAL PLANTS 

See also COAL GASIFICATION PLANTS 
COAL PREPARATION PLANTS 
ETHANOL PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 

Defense contractor energy shortages and conservation. Instruc- 
tion, 15:39137 (R;US) 

INDUSTRIAL RADIOGRAPHY 
Soft x-ray resist characterization: Studies with a laser plasma x- 
ray source, 15:39339 (R;US) 
INDUSTRIAL SECTOR 
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Study of the continuum production between 2.1 and 2.7 GeV/c* 
and J/¥ in the $*S4+2U — yu u +X collisions at 200 GeV per 
nucleon, 15:40037 (R;FR;In French) 

Tensor dominance and identification of 6 (f2(1720)) as a tensor 
glueball, 15:40024 (RA;US) 

J-3105 RESONANCES 

See J PSI-3097 MESONS 
JAILS 

See PUBLIC BUILDINGS 
JAPAN 

See also HIROSHIMA 

Future prospect for petroleum flow in circum-Pacific area, 
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LINEAR COLLIDERS 
Binary rf pulse compression experiment at SLAC, 15:39598 
(R;US) 
Damped acceleration cavities, 15:39592 (RA;US) 
Phase gradients in acceleration structures, 15:39564 (R;US) 
Plasma physics at the final focus of high-energy colliders, 
15:39587 (J;US) 
Progress towards the design of a next linear collider, 15:39543 
(R;US) 
Research at SLAC towards a 0.5 TeV linear collider, 15:39542 
(R;US) 
Rf power sources for linear colliders, 15:39597 (R;US) 
LINERS 
Investigation of liner tearing near penetrations in a reinforced 
concrete containment under severe accident loads, 15:38940 
(BA;US) 
LIQUEFIED GASES 
See also LIQUEFIED NATURAL GAS 
Performance evaluation of LE-7 high pressure pumps, 15:39112 
(R;JP;in Japanese) 
LIQUEFIED NATURAL GAS 
Numerical simulation of the mitigating effects of an LNG vapor 
fence, 15:38526 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See aiso GASOLINE 
Effects of turbulence mixing, variable properties, and vaporiza- 
tion on spray droplet combustion, 15:39427 (R;US) 
Improved catalysts for liquid hydrocarbon fuels from syngas: Fi- 
nal technical progress report, 15:38364 (R;US) 
Investigation of methods to produce a uniform cloud of fuel par- 
ticles in a flame tube, 15:39469 (R;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS 
A method of adaptive nodes for convective heat transfer prob- 
lems, 15:39460 (J;US) 
SASSYS-1 modelling of RVACS/RACS heat removal in an LMR, 
15:38944 (BA;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Thermodynamics of wetting by liquid metals, 15:39199 (BA;US) 
LIQUID SCINTILLATION DETECTORS 
Measurements of the fission prompt neutrons average number, 
15:39621 (R;FR;In French) 
LIQUID WASTES 
See also WASTE WATER 
[Testing cement-based waste forms]: Foreign trip report, 
September 26, 1987—October 31, 1987, 15:38617 (R;US) 
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LIQUIDS 
See also BLACK LIQUIDS 
COAL LIQUIDS 
LIQUID METALS 
Low-energy scattering of electrons and positrons in liquids, 
15:39981 (RA;US) 
Near-critical coexistence curve and critical exponent of an ionic 
fluid, 15:39373 (J;US) 
[Electric properties of liquids}: Foreign trip report, July 1, 1987— 
July 19, 1987, 15:39027 (R;US) 
[The liquid state and its electrical properties]: Foreign trip report, 
July 3-18, 1987, 15:40125 (R;US) 
LISP 
Parallel execution of Lisp programs. Doctoral thesis, 15:40232 
(R;US) 
LITHIUM 
An investigation of Li-bearing Cu-Ag, Cu-Ti, and W—AFTi thin 
films deposited by ion-beam sputtering and ion plating, 
15:40221 (J;US) 
Inelastic collisions of positrons with one-valence-electron tar- 
gets, 15:39964 (RA;US) 
Positron collisions with alkali-metal atoms, 15:39963 (RA;US) 
Positronium formation in Ss state in e+-Li scattering, 15:39968 
(RA;US) 
Resonances in low-energy positron-alkali scattering, 15:39989 
(RA;US) 
Theoretical survey on positronium formation and ionisation in 
positron atom scattering, 15:39966 (RA;US) 
LITHIUM ALLOYS 
Liquid oxygen LOX compatibility evaluations of aluminum 
lithium (Al-Li) alloys: Investigation of the Alcoa 2090 and 
MMC weldalite 049 alloys, 15:39186 (RA;US) 
LITHIUM COMPOUNDS 
See also LITHIUM OXIDES 
LITHIUM SILICATES 
Neutronic optimization of a LiAlO2 solid breeder blanket, 
15:40216 (J;US) 
Photorefractive damage mechanisms in electro-optic materials. 
Final report, July 1985-March 1989, 15:39321 (R;US) 
LITHIUM FLUORIDES 
Hot filament technique for measuring the thermal conductivity of 
molten lithium fluoride, 15:39406 (R;US) 
lon production from LiF-coated field emitter tips, 15:39611 (J;US) 
Positronium reflection and positronium beams, 15:39980 (RA;US) 
The chemistry of molten Li,BeF,, 15:40203 (J;US) 
LITHIUM IONS 
Inelastic collisions of positrons with one-valence-electron tar- 
gets, 15:39964 (RA;US) 
LITHIUM OXIDES 
The formation of metal—oxygen species at low temperatures, 
15:39315 (J;US) 
LITHIUM SILICATES 
Tritium breeding optimization of Li,SiO,/Be/He/SS blankets for 
the NET, 15:40214 (J;US) 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
Proceedings of the first international seminar on seismic base 
isolation for nuclear power facilities, 15:38920 (R;US) 
Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, October 1-December 31, 
1989, 15:38923 (R;US) 
[Centralized Reliability Data Organization (CRDO)}: Foreign trip 
report, April 10, 1987—April 17, 1987, 15:38861 (R;US) 
[Radiation shielding]: Foreign trip report, September 5-16, 
1988, 15:38929 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG SPILLS 
See GAS SPILLS 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 





LOCAL GALAXY 

See MILKY WAY 
LOCAL GROUP 

See GALAXIES 
LOGGING WHILE DRILLING 

See MWD SYSTEMS 
LOS ALAMOS 

Chemical and Laser Sciences Division annual report 1989, 
15:39476 (R;US) 

LOSS OF COOLANT 

Sensitivity of Savannah River Plant loss of coolant accident 
power limit to break size and location, 15:38996 (J;US) 

Small-break loss of coolant accident analysis of a nuclear power 
plant, 15:39000 (J;US) 

LOTUS FACILITY 

Analysis of LBM [lithium blanket module] experiments at LO- 
TUS, 15:40201 (J;US) 

LOW ENERGY ELECTRON DIFFRACTION 

See ELECTRON DIFFRACTION 

LOW-BETA PLASMA 

Second stability in the ATF torsatron—Experiment and theory, 
15:40175 (J;US) 

LOW-LEVEL RADIOACTIVE WASTES 
Economics 

Future costs of low-level radioactive waste disposal, 15:38679 
(J;US) 

Radioactive Waste Disposal 

Answers to the most frequently asked questions about low-level 
radioactive waste disposal in the United States, 15:38568 
(R;US) 

Disposal of low-level mixed waste, 15:38660 (J;US) 

Low-level radioactive waste disposal technology development 
through a public process, 15:38655 (J;US) 

Site selection and licensing issues - California low-level radioac- 
tive waste disposal project, 15:38656 (J;US) 

Technical and design update in the AUBE French low-level ra- 
dioactive waste disposal facility, 15:38653 (J;US) 

Technical responsibilities in low-level waste disposal, 15:38678 
(J;US) 

The cost of low-level radwaste disposal in Texas, 15:38658 (J;US) 

The impact of new technology on compact disposal costs, 
15:38657 (J;US) 

Radioactive Waste Management 

Modern econobabble: The disparate costs of risk reduction, 
15:38659 (J;US) 

Waste management '90: Working towards a cleaner environ- 
ment: Waste processing, transportation, storage and 
disposal, technical programs and public education: Volume 2, 
HLW and LLW technology: Proceedings, 15:38570 (R;US) 

Where is Texas now?, 15:38654 (J;US) 

Radioactive Waste Processing 

Cesium removal from low-level liquid wastes with hexacyanofer- 
rate(Il) compounds, 15:38651 (J;US) 

Radioactive mixed-waste management issues at Department of 
Energy defense installations, 15:38674 (J;US) 

[Nuclear fuel reprocessing and waste management]: Foreign 
trip report, August 21, 1987—September 13, 1987, 15:38615 
(R;US) 

Solidification 

[Nuclear fuel reprocessing and waste management]: Foreign 
trip report, August 21, 1987—September 13, 1987, 15:38615 
(R;US) 

[Radioactive waste immobilization]: Foreign trip report, August 
28, 1987—October 3, 1987, 15:38616 (R;US) 

[Radioactive waste immobilization]: Foreign trip report, October 
16, 1987—December 5, 1987, 15:38618 (R;US) 

[Testing cement-based waste forms]: Foreign trip report, 
September 26, 1987—October 31, 1987, 15:38617 (R;US) 

Underground Disposal 

Vegetation uptake from burial ground alpha waste trenches, 

15:39826 (R;US) 
Waste Management 

Development process for the stabilization of incinerator bottom 

ash and sizing baghouse dust material, 15:38609 (R;US) 


MAGNETIC MIRRORS 


[Waste management]: Foreign trip report, June 2-12, 1990, 
15:38619 (R;US) 
LUTETIUM 175 TARGET 
The level scheme of *’6Lu and its importance for s-process nu- 
cleosynthesis, 15:40106 (R;DE;in German) 
LUTETIUM 176 
The level scheme of '76Lu and its importance for s-process nu- 
cleosynthesis, 15:40106 (R;DE;in German) 
LUTETIUM SULFIDES 
High temperature x-ray diffraction and Landau theory investiga- 
tion of order-disorder transition in defect NaCltype solids, 
15:39324 (R;US) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 
Behaviour of the RBMK-1000 plant during reactivity distur- 
bances under part load reduction - completing investigations, 
15:38919 (R;DE;in German) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE PARTS 
Rigid-body displacement of asymmetric grain boundaries, 
15:40002 (J;US) 
MACHINING 
See also GRINDING 
Laser machining developments at 
15:39200 (BA;US) 
MAGELLANIC CLOUDS 
Interstellar extinction in the infrared, 15:39871 (RA;FR) 
MAGNESIUM 
Environmental-hazard control by metal-matrix composite repro- 
cessing, 15:39136 (R;US) 
Minority carrier diffusion length of p-GaAs determined by time- 
of-flight, 15:38774 (J;US) 
MAGNESIUM OXIDES 
Enhanced processing of perovskite Pb(Mg, ;3Nb2/3)O3 relaxors 
through understanding the surface chemistry of the compo- 
nent powders, 15:39289 (BA;US) 
The influence of thermal cycling on densification: Further tests 
of a theory, 15:39296 (BA;US) 
MAGNETIC CONFINEMENT 
Comparative assessment of world research efforts on magnetic 
confinement fusion, 15:40192 (R;US) 
Japanese magnetic confinement fusion research, 15:40191 
(R;US) 
West European magnetic confinement fusion 
15:40190 (R;US) 
MAGNETIC COOLING 
See ADIABATIC DEMAGNETIZATION 
MAGNETIC CORES 
Channel cooling-techniques for repetitively pulsed magnetic 
switches, 15:39480 (R;US) 
MAGNETIC FIELDS 
An alternative hypothesis for association between distribution 
wiring configurations and cancer: Planning phase, 15:39851 
(R;US) 
LAGEOS 3 and the gravitomagnetic field, 15:39922 (RA;US) 
MAGNETIC FLUX 
Siphon flows in isolated magnetic flux tubes. 3. The equilibrium 
path of the flux tube arch. Annual report, 1989, 15:40009 (R;US) 
MAGNETIC MIRRORS 
See also TANDEM MIRRORS 
Observation of a hot electron mode in the MMM-PX [Missouri 
Magnetic Mirror Prototype Experiment] spindle cusp, 
15:40163 (J;US) 


McDonnell Douglas, 


research, 
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MAGNETIC SPECTROMETERS 


MAGNETIC SPECTROMETERS 
A fast online event display for a high intensity fixed-target spec- 
trometer, 15:39629 (R;US) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETOHYDRODYNAMICS 

A self-consistent theory of radial transport of field-aligned cur- 
rent by microturbulence, 15:40013 (J;US) 

Conceptual design of a coal-fired MHD [magnetohydrodynam- 
ics] retrofit: Executive summary, 15:38801 (R;US) 

Nonlinear behavior of magnetohydrodynamic modes near 
marginally stable states. ||. Application to the resistive fast in- 
terchange mode, 15:40014 (J;US) 

MAGNETOMETERS 

SQUID magnetometers: Design, fabrication, and applications. 
January 1977-April 1990 (A Bibliography from the INSPEC: 
Information Services for the Physics and Engineering Com- 
munities data base). Report for January 1977-April 1990, 
15:39477 (R;US) 

MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
A current disruption mechanism in the neutral sheet for trigger- 
ing substorm expansions. Final report, 15:39950 (R;US) 
MAHOGANY TREES 
See TREES 
MAINE YANKEE REACTOR 

Routine application of the in situ soil analysis technique by the 

Yankee Atomic Environmental Laboratory, 15:38903 (J;US) 
MAINTENANCE 

See also REACTOR MAINTENANCE 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 6, Calculations, 15:38585 
(R;US) 

MAIZE 

Organization of the R chromosome region in maize: Triennial 

report, 15:39795 (R;US) 
MAN 
Discounting radiation health risks for latency and population 
characteristics, 15:38699 (J;US) 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
WASTE MANAGEMENT 

[Workshop on risk assessment and risk management]: Foreign 

trip report, October 23-31, 1987, 15:39074 (R;US) 
MANGANESE 

The effect of manganese on the onset of the stage 2 reaction in 
an austempered ductile iron matrix, 15:39177 (R;US) 

Uptake of heavy metals from contaminated sediments by salt- 
marsh plants. Final report, 15:39827 (R;NL) 

MANGANESE IONS 

Theoretical study of the interaction of ionized transition metals 

(Cr,Mn,Fe,Co,Ni,Cu) with argon, 15:40008 (J;US) 
MANIPULATORS 

[Robotic hands]: Foreign trip report, September 4—-September 

11, 1988, 15:39443 (R;US) 
MANUFACTURERS 

Energy conserved and costs saved by small and medium-size 
manufacturers: 1987-88 EADC program period, 15:39118 
(R;US) 

MANUFACTURING 

Making things better: Competing in manufacturing, 15:39062 
(R;US) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARS PLANET 

Aeolian removal of dust from photovoltaic surfaces on Mars, 

15:38766 (R;US) 
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Radiation exposure for manned Mars surface missions, 
15:39821 (R;US) 
Reliability of equivalent sphere model in blood-forming organ 
dose estimation, 15:39822 (R;US) 
MARTENSITIC STEELS 
See also STEEL-CRi2MOV 
Repair, evaluation, maintenance, and rehabilitation research 
program. Mechanical properties and corrosion behavior of 
stainless stee!s for locks, dams, and hydroelectric-plant appli- 
cations. Final technical report, 15:39318 (R;US) 
MASERS 
Atomic velocity distributions out of hydrogen-maser dissocia- 
tors. Technical report, 15:39472 (R;US) 
High power and super power plasma Cerenkov masers, 
15:39506 (BA;US) 
MASS TRANSIT SYSTEMS 
Directory of UMTA-funded rural and specialized transit systems. 
Final report, 15:39114 (R;US) 
MATERIALS 
See also CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 
Research workshop on computational condensed-matter physics: 
Total energy methods and physics of Ill-V semiconductors. 
Held in Paris, France on January 4-6, 1990, 15:39319 (R;FR) 
Resonance ionization mass spectrometry for materials analysis 
and characterization, 15:39387 (R;US) 
Shock waves in condensed media: Their properties and the equa- 
tions of state of materials derived from them, 15:39326 (R;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume M, 15:38937 (B;US) 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING 
Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 6, Calculations, 15:38585 
(R;US) 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Laser-based and imaging techniques for the characterization of 
industrial materials, 15:39466 (BA;US) 
MATHEMATICAL OPERATORS 
An angular weighting approach for calculating gradients and di- 
vergences, 15:40245 (R;US) 
MATRICES 
NSPCG [Nonsymmetric Preconditioned Conjugate Gradient] 
user’s guide: Version 1.0: A package for solving large sparse 
linear systems by various iterative methods, 15:40236 (R;US) 
MATTER 
See also NUCLEAR MATTER 
Anitproton-matter interactions 
15:39986 (RA;US) 
MC MASTER UNIVERSITY NUCLEAR REACTOR 
See MNR REACTOR 


in antiproton applications, 





MEAN LIFE 
See LIFETIME 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also DENSIMETERS 
DIFFRACTOMETERS 
DOSEMETERS 
FLUXMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
RADIATION DETECTORS 
SPECTROMETERS 
THERMOMETERS 
VELOCIMETERS 
Automated system for assessing the cladding thickness and bond 
integrity of tubular nuclear fuel elements, 15:38553 (BA;US) 
In situ detection of organic molecules: Optrodes for TCE 
[trichloroethylene] and CHCl,, 15:39782 (R;US) 
Motion control of the accumulator flying wires, 15:39559 (R;US) 
Using sensor arrays and pattern recognition to identify organic 
compounds, 15:39677 (R;US) 
MECHANICAL VIBRATIONS 
Noncontact measurement of rotating blade vibrations, 15:39153 
(R;JP;in Japanese) 
On the aero-elastic stability of large stall regulated wind turbine 
rotors, 15:38793 (R;NL;in Dutch) 
MEDICINES 
See DRUGS 
MELANOCYTES 
See ANIMAL CELLS 
MELT REFINING PROCESS 
See PYROCHEMICAL REPROCESSING 
MEMBRANES 
A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 
Electrodialysis, 15:39128 (RA;US) 
Facilitated transport, 15:39124 (RA;US) 
Gas separation, 15:39123 (RA;US) 
Membrane and module preparation, 15:39121 (RA;US) 
Microfiltration, 15:39126 (RA;US) 
Pervaporation, 15:39122 (RA;US) 
Reverse osmosis, 15:39125 (RA;US) 
Ultrafiltration, 15:39127 (RA;US) 
MEMORY DEVICES 
Multichip packaging technology with laser-patterned intercon- 
nects, 15:39363 (BA;US) 
MERCURY 
[Atmospheric chemistry and biogeochemistry]: Foreign trip re- 
port, May 29-June 14, 1990, 15:39710 (R;US) 
MERCURY 191 
Population of superdeformed bands and competition with fis- 
sion, 15:40107 (R;US) 
MERCURY 192 
Population of superdeformed bands and competition with fis- 
sion, 15:40107 (R;US) 
MERCURY 203 
Nuclear spectroscopy with Si PIN diode detectors at room tem- 
perature, 15:39623 (R;US) 
MERCURY IODIDES 
Investigation of copper electrodes for mercuric iodide detector 
applications, 15:39374 (J;US) 
MERCURY PLANET 
Small Mercury Relativity Orbiter, 15:39926 (RA;US) 
MESH GENERATION 
Analysis of a parallel multigrid algorithm, 15:40257 (BA;US) 
CAVEAT-GT: A general topology version of the CAVEAT code, 
15:40242 (R;US) 
Copper Mountain Conference on Multigrid Methods, 4th, Copper 
Mountain, CO, Apr. 9-14, 1989, Proceedings, 15:40010 (B;US) 
Parallel multigrid algorithms and computer vision applications, 
15:40262 (BA;US) 


METHANOGENIC BACTERIA 


METABOLIC DISEASES 
Biochemical and functional abnormalities in hypercholes- 
terolemic rabbit platelets, 15:39791 (J;US) 


METABOLITES 
[Luminescence and Raman spectroscopy for biological analy- 
sis]: Foreign trip report, May 30, 1990-June 12, 1990, 
15:39391 (R;US) 
METAL INDUSTRY 
An industrial approach to water conservation, 15:39132 (RA;CA) 


METAL VAPOR LASERS 
The role of plasmochemical reactions in the formation of SPER- 
laser active medium, 15:39507 (BA;US) 


METALS 

See also ACTINIDES 
ALUMINIUM 
BISMUTH 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 
LIQUID METALS 
MERCURY 
SCRAP METALS 
THALLIUM 
ZINC 

Calculation of local elastic constants at a metallic grain bound- 
ary, 15:39191 (BA;US) 

Correlation between the paramagnetic resonance parameters 
and the chemical bond: transition metals ions and muonium, 
15:39402 (R;FR;In French) 

Electrical study of Metal/GaAs interfaces, 15:39351 (BA;US) 

Facilitated transport, 15:39124 (RA;US) 

Fundamental issues in heteroepitaxy—A Department of Energy, 
Council on Materials Science Panel Report, 15:39203 (J;US) 
Local states in one-dimensional CDW [charge density wave] 
materials: Spectral signatures for polarons and bipolarons in 

MX chains, 15:40124 (R;US) 

Measurement of bond strength at metal/ceramic interfaces, 
15:39285 (BA;US) 

Recombination and dissociative recombination of H*2 and H*; 
ions on surface with applications to hydrogen negative ion 
sources, 15:38745 (BA;US) 

[Structure of solid surfaces]: Foreign trip report, June 16-27, 
1987, 15:39188 (R;US) 


METEOROLOGY 
Atmospheric modeling in complex terrain, 15:39705 (R;US) 
DOC/WSNSO [Department of Commerce/Weather Service 
Nuclear Support Office] operational support to Federal Radio- 
logical Monitoring and Assessment Center, 15:38964 (J;US) 


METHANE 

Critical-region vapor-liquid equilibrium of the CH4-CO2-H2S sys- 
tem, 15:38378 (R;US) 

Electrochemical oxidation of methane at metal and metal oxide 
electrodes. Final report, December 1, 1986-December 1, 
1989, 15:38517 (R;US) 

Energy and climate change: Report of the DOE Multi-Laboratory 
Climate Change Committee: Revision 1, 15:39719 (R;US) 

Global climate trends and greenhouse gas data: Federal activi- 
ties in data collection, archiving, and dissemination: Report to 
the Congress of the United States, 15:39703 (R;US) 

Kinetics of dissociative chemisorption of methane and ethane 
on Pt(110)-(1 x2), 15:39415 (J;US) 

New parameter-free polarization potentials in low-energy 
positron collisions, 15:39969 (RA;US) 

Novel approach to catalytic ignition of natural gas (exploratory 
research). Final report, January 1, 1988-March 31, 1989, 
15:38539 (R;US) 


METHANE HYDRATES 
See GAS HYDRATES 


METHANOGENIC BACTERIA 
Genetics in marine methane-oxidizing bacteria. Final technical 
report, 15:39794 (R;US) 
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METHANOL 


METHANOL 

A comparative analysis of alternative fuel infrastructure require- 
ments, 15:38525 (BA;US) 

Novel approach to catalytic ignition of natural gas (exploratory 
research). Final report, January 1, 1988-March 31, 1989, 
15:38539 (R;US) 

METHANOL FUELS 

Investigation of diesel fuel: Alcohol emulsions, 15:39159 (R;CA) 

Turbine fuel alternatives (near term). Final report, 15:39156 
(R;US) 

METHYL ALCOHOL 

See METHANOL 
METHYL-FUEL 

See METHANOL 
METHYLBENZENE 

See TOLUENE 
METHYLENE CHLORIDE 

Recovery of asphalt from methylene chloride and trichloroethy- 
lene by the abson method. Final report, November 
1987-August 1989, 15:38482 (R;US) 

MICROPROCESSORS 
Level-2 system: Programmers-users manual, 15:40235 (R;US) 
MICROSCOPY 
See also ELECTRON MICROSCOPY 
ION MICROSCOPY 

The photoemission spectromicroscope multiple-application x-ray 

imaging undulator microscope (MAXIMUM), 15:39676 (J;US) 
MICROWAVE EQUIPMENT 

See also SQUID DEVICES 

Bunch beam production and microwave generation in reditrons, 
15:38743 (BA;US) 

Los Alamos high-power microwave source development: The 
resonant-cavity virtual cathode and the large-orbit gyrotron, 
15:38742 (BA;US) 

Phenomenological loss equivalence method for planar quasi- 
TEM transmission lines with a thin normal conductor or 
superconductor, 15:39034 (R;US) 

MICROWAVE RADIATION 

High-peak-power microwave pulses at 2.37 GHz: No effects on 
vigilance performance in monkeys. Interim report, February 
1988-February 1989, 15:39847 (R;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

Environmental impact analysis process. Environmental impact 
statement for the closure of Mather Air Force Base. Final re- 
port, 15:39700 (R;US) 

Industrial laser use in Navy depots, 15:39530 (BA;US) 

MILITARY PERSONNEL 

Simulation study of an optimization model for surface nuclear 

accession planning. Master's thesis, 15:39693 (R;US) 
MILKY WAY 
An infrared imaging Fabry-Perot study of the galactic centre, 
15:39889 (RA;FR) 
GRIS observations of the Galactic Center, 15:39895 (RA;US) 
Infrared lines as probes of galactic structure, 15:39886 (RA;FR) 
Infrared spectroscopy of the central few parsecs of the galaxy, 
15:39887 (RA;FR) 
Stellar kinematics in the galactic centre, 15:39888 (RA;FR) 
MINE-MOUTH GENERATING PLANTS 

See COAL MINES 

FOSSIL-FUEL POWER PLANTS 

MINERALS 

See also HALIDE MINERALS 

ZEOLITES 

Sampling plans for site characterization, 15:39736 (R;US) 
MINING 

Sand and gravel mine operations and reclamation planning us- 

ing microcomputers, 15:39735 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
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MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
Scale-up of miscible flood processes: Quarterly report, October 
1989—March 1990, 15:38446 (R;US) 
MISGURNUS 
See FISHES 
MISSISSIPPI 
Mississippi-Aiabama marine ecosystem study annual report: 
Year 2. Volume 1. Technical narrative, 15:39861 (R;US) 
Mississippi-Alabama marine ecosystem study annual report: 
Year 2. Volume 2. Appendices, 15:39862 (R;US) 
MISSOURI UNIVERSITY/COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 
MIXED OXIDE FUEL FABRICATION PLANTS 
Item identification system for material accountancy glove boxes, 
15:38705 (R;US) 
MIXED OXIDE FUELS 
Integrated five-station NDA [nondestructive analysis] system to 
support decontamination and decommissioning of plutonium 
fabrication facilities, 15:38702 (J;US) 
[Chemical reactivity of oxide fuel and fission product release]: For- 
eign trip report, April 4, 1987—April 13, 1987, 15:38884 (R;US) 
MIXTURES 
See also SLURRIES 
Chemical potential from integral equations using scaled particle 
theory, 15:39407 (R;US) 
MM-0011 
See NICKEL BASE ALLOYS 
MNR REACTOR 
Canadian university research reactors, 15:38908 (J;US) 
MODELS (CRYSTAL) 
See CRYSTAL MODELS 
MODELS (FUNCTIONAL) 
See FUNCTIONAL MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MOLECULAR BEAMS -. 
[International symposium on molecular beams]: Foreign trip re- 
port, July 6-19, 1987, 15:39994 (R;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 
Molecular structure and motion in zero field magnetic reso- 
nance, 15:39957 (R;US) 
MOLECULES 
Ground state densities from electron propagators: Optimized 
Thomas—Fermi approximation for short wavelength modes, 
15:40007 (J;US) 
Positron-molecule bound states and positive ion production, 
15:39991 (RA;US) 
Quantum Monte Carlo for atoms and molecules, 15:39958 (R;US) 
MOLLUSCS 
See also CLAMS 
OYSTERS 
Tainting in sea scallops (Placopecten magellanieus) exposed to 
the water-soluble fraction of crude oil and natural gas conden- 
sate, 15:38497 (RA;CA) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Molecular dynamics simulation of molten alkali carbonates, 
15:39087 (R;NL) 
MOLYBDENUM 
Surface chemistry of monolayer metallic films on Re(0001) and 
Mo(110), 15:39215 (J;US) 
Two-stage, close coupled catalytic liquefaction of coal: Fifth quar- 
terly report, 1 October—31 December 1989, 15:38371 (R;US) 
MOLYBDENUM ALLOYS 
Study of Mo, Au, and Ni implanted molybdenum laser mirrors by 
spectroscopic ellipsometry, 15:39198 (BA;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM SULFIDES 





Catalyst dispersion and activity under conditions of 
temperature-staged liquefaction: Technical progress report, 
January—March 1990, 15:38375 (R;US) 

MOLYBDENUM SULFIDES 

Oxidation of MoS2 by thermal and hyperthermal atomic oxygen, 
15:39409 (BA;US) 

Studies of molybdena-alumina catalysts XVI. Effect of high- 
temperature sulfiding, 15:38384 (J;US) 

MONITORED RETRIEVABLE STORAGE 
Using satellite communications to improve public relations in ra- 
dioactive materials transport, 15:38565 (BA;US) 

MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONKEYS 

High-peak-power microwave pulses at 2.37 GHz: No effects on 
vigilance performance in monkeys. Interim report, February 
1988-February 1989, 15:39847 (R;US) 

MONOCHROMATORS 

Design of grazing incidence monochromators involving uncon- 

ventional gratings, 15:39675 (BA;US) 
MONOCRYSTALS 

Photoemission spectroscopy of single crystal HTSC materials: 

A Fermi liquid electronic structure, 15:39494 (BA;US) 
MONTE CARLO METHOD 

Evaluation of reactivity functions for coal combustion from parti- 
cle size analysis in backmix reactors, 15:38431 (J;US) 

Physics and detector simulation requirements, 15:40027 (R;US) 

Quantum Monte Carlo for atoms and molecules, 15:39958 (R;US) 

MOON 
New tests with old data, 15:39929 (RA;US) 
MORDENITE 

The assay of acid sites on zeolites as measured by ammonia 

poisoning, 15:38455 (J;US) 
MORTARS 

Preliminary laboratory testing of selected cementitious material 
for the Yucca Mountain Project repository sealing program: 
Yucca Mountain Project, 15:39337 (R;US) 

MULTI-PHOTON PROCESSES 

Technical activities 1989, Electron and Optical Physics Division, 

15:39640 (R;US) 
MULTIPHASE FLOW 

Holocinematography for studies of turbulent multiphase flow. Fi- 
nal report, 15 December 1988-15 December 1989, 15:39455 
(R;US) 

MULTIPOLES 
A multipole expansion for the field of vacuum chamber eddy 
currents, 15:39556 (R;US) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Multiwire proportional counter (lecture by an electromagnetic 
delay line), 15:39637 (R;FR) 

MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 

A new technique for dewatering suspensions: 
15:39120 (R;US) 

Apparatus and method for deliquifying material: Final report, 
15:39119 (R;US) 

Beyond the blue box, 15:39145 (RA;CA) 


Final report, 


NATURAL GAS 


Characterization of municipal solid waste incinerator residues 
for utilization: Leaching properties, 15:39142 (R;NL) 
MSW [municipal solid waste] subscale rotary combustor R&D 
support program: Final report, 15:39141 (R;US) 
MUON NEUTRINOS 
Vyu-Ve Universality in charged-current neutrino interactions, 
15:40050 (J;US) 
MUON-CATALYZED FUSION 
Energy and Technology Review, April 1990, 15:39783 (R;US) 
MUONIUM 
Correlation between the paramagnetic resonance parameters 
and the chemical bond: transition metals ions and muonium, 
15:39402 (R;FR;In French) 
Search for mixing of muonium and antimuonium, 15:40066 (J;US) 
MUONS 
Nuclear medium effects on quarks, gluons, and on vector me- 
son production: New insights from dimuon production, 
15:40042 (R;US) 
MURR REACTOR 
How society has benefited from one university research reactor, 
15:38909 (J;US) 
PARET/ANL and RELAP5/MOD2 benchmarking comparison 
with the Spert-IV test data, 15:38999 (J;US) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MWD SYSTEMS 
Air-drilling, electromagnetic, 
15:38452 (BA;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 


MWD system development, 


N CODES 

Posttest analysis of the 1:6 scale reinforced concrete contain- 

ment, 15:38942 (BA;US) 
N-REACTOR 

Accident progression event tree analysis for postulated severe 
accidents at N Reactor, 15:38932 (R;US) 

Installation of state-of-the-art in-core detector system in the N 
reactor, 15:38917 (J;US) 

NAI DETECTORS 
Radial response of the burst and transient source experiment, 
15:39900 (RA;US) 

NAL SYNCHROTRON 

See FERMILAB ACCELERATOR 
NAPHTHENES 

See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 

See FERMILAB ACCELERATOR 
NATIONAL DEFENSE 

See also BALLISTIC MISSILE DEFENSE 

Study of potential ionospheric effects on space-based radars. 
Report for 7 July 1987-28 February 1988, 15:39945 (R;US) 

NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATURAL GAS 

See also LIQUEFIED NATURAL GAS 

1987 Seagull Shoreline System flow test: Final report, 15:38534 
(R;US) 

A comparative analysis of alternative fuel infrastructure require- 
ments, 15:38525 (BA;US) 

Assessment of the characteristics of offshore natural gas pro- 
duction and gas processing. Topical report, September 
1989-February 1990, 15:38524 (R;US) 

Economic and commercial feasibility of gas from geopressured 
aquifers: Conceptual design report. Final report for 1981, 
15:38516 (R;US) 

Fuel choice for dual-fuel vehicles: An analysis of the Canadian 
natural gas vehicles survey, 15:38527 (BA;US) 

Hydrate dissociation in sediment, 15:38521 (J;US) 


Natural Gas Monthly, April 1990, 15:38522 (R;US) 
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NATURAL GAS 


Nova Scotia Resources Limited. 1989 annual report, 15:38443 
R;CA 
ieee for decision in the matter of TransCanada Pipelines 
Limited: Application persuant to part 3 of the National Energy 
Board Act for a certificate to construct facilities, and in the matter 
of Amoco Canada Petroleum Company Ltd. and Consolidated 
Edison Company of New York, Inc., ICG Utilities (Ontario) Ltd. 
(Gas export and reimport), Indeck Gas, 15:39077 (R;CA) 
Reasons for decision in the matter of TransCanada Pipelines 
Limited: Application pursuant to part 3 of the National Energy 
Board Act for a certificate to construct facilities, and in the matter 
of Amoco Canada Petroleum Company Ltd. and Consolidated 
Edison Company of New York, Inc., ICG Utilities (Ontario) Ltd. 
(Gas export and reimport), Indeck Gas, 15:39078 (R;CA) 
State-of-the-art methods for multiphase flow pipelines, 15:38533 
(R;US) 
The competition of natural gas, 15:38523 (R;CA) 
NATURAL GAS DEPOSITS 
Gulf of Mexico Sales 131, 135, and 137: Central, western, and 
eastern planning areas. Draft environmental impact state- 
ment, 15:38506 (R;US) 
Needs and constraints of petroleum exploration in developing 
countries, 15:38441 (R;CA) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Reasons for decision in the matter of TransCanada Pipelines 
Limited: Application persuant to part 3 of the National Energy 
Board Act for a certificate to construct facilities, and in the matter 
of Amoco Canada Petroleum Company Ltd. and Consolidated 
Edison Company of New York, Inc., ICG Utilities (Ontario) Ltd. 
(Gas export and reimport), Indeck Gas, 15:39077 (R;CA) 
Reasons for decision in the matter of TransCanada Pipelines 
Limited: Application pursuant to part 3 of the National Energy 
Board Act for a certificate to construct facilities, and in the matter 
of Amoco Canada Petroleum Company Ltd. and Consolidated 
Edison Company of New York, inc., ICG Utilities (Ontario) Ltd. 
(Gas export and reimport), Indeck Gas, 15:39078 (R;CA) 
NATURAL GAS FUEL CELLS 
Electrochemical oxidation of methane at metal and metal oxide 
electrodes. Final report, December 1, 1986-December 1, 
1989, 15:38517 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Assessment of the characteristics of offshore natural gas pro- 
duction and gas processing. Topical report, September 
1989-February 1990, 15:38524 (R;US) 
Environmental operating guidelines for the Alberta petroleum in- 
dustry, 15:38485 (R;CA) 
Oil and gas conservation on Canada lands, 15:39057 (R;CA) 
NATURAL GAS PROCESSING PLANTS 
Assessment of the characteristics of offshore natural gas pro- 
duction and gas processing. Topical report, September 
1989-February 1990, 15:38524 (R;US) 
Corrosion in natural gas processing plants. Topical report, May 
1989-January 1990, 15:38518 (R;US) 
NATURAL GAS WELLS 
A procedure for relative ranking of sites selected for horizontal 
wells in tight, naturally fractured reservoirs, 15:38520 (BA;US) 
Devonian shale gas production: Mechanisms and simple mod- 
els, 15:38519 (BA;US) 
Pressure and deliverability testing oil and gas wells: Minimum 
requirements and recommended practices, 15:38509 (R;CA) 
Victor R. Durish and Seascape Oil & Gas Ltd. assignment of 
pipeline licence, compulsory pooling, and transfer of well li- 
cence, Malmo field, 15:38528 (R;CA) 
NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NBS SYNCHROTRON ULTRAVIOLET RADIATION FACILITY 
See SURF Il STORAGE RING 
NEBULAE 
See also CRAB NEBULA 
PLANETARY NEBULAE 
IRCAM observations of the Reipurth 50 IR source, 15:39883 
(RA;FR) 
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Mapping and spectroscopy of the 3.3 microns feature in Orion, 
15:39878 (RA;FR) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM BORIDES 
Electronic structure and magnetism of RoFe,4B (A=Y,Nd) com- 
pounds, 15:39230 (J;US) 
NEODYMIUM LASERS 
Diode-laser-pumped blue light sources, 15:39513 (BA;US) 
Flashlamp pumping of Nd:glass disk amplifiers, 15:40198 (R;US) 
Fluoride fiber lasers, 15:39520 (BA;US) 
Investigation of optical damage via resonance ionization mass 
spectrometry, 15:39659 (BA;US) 
Platinum particles in the Nd:doped disks of phosphate glass in 
the Nova laser, 15:39500 (BA;US) 
Ultrahigh-resolution, wide-field-of-view Cs optical filter for the 
detection of frequency-doubled Nd lasers, 15:39525 (BA;US) 
NEODYMIUM OXIDES 
Far-infrared sphere resonance in isolated superconducting par- 
ticles, 15:39245 (R;US) 
NEON 
Numerical Green's functions in optical potential calculations for 
positron scattering from argon and neon, 15:39972 (RA;US) 
NEON 20 REACTIONS 
Pion production with Coulomb effect study and two pions corre- 
lations in neon-nucleus collisions at relativistic energy, 
15:39997 (R;FR;In French) 
NEPTUNIUM 237 
Vegetation uptake from burial ground alpha waste trenches, 
15:39826 (R;US) 
NEPTUNIUM OXIDES 
Study of the mechanism of the dissolution of actinide’s dioxides 
(UO2z, NpO2z PuO2z, AmOz) by chemical or electrochemical re- 
dox reactions in aqueous acid medium, 15:38556 (R;FR;In 
French) 
NERVOUS SYSTEM 
Assessing human risks posed by neurotoxic substances. Draft 
report (Final), 15:39835 (R;US) 
NET TOKAMAK 
Tritium breeding optimization of Li,SiO,4/Be/He/SS blankets for 
the NET, 15:40214 (J:US) 
NEURAL NETWORKS 
Neural Networks - Potential application in the nuclear industry: 
Preliminary comments and reflections, 15:38827 (RA;XA) 
NEUTRAL ATOM BEAM INJECTION 
Energetic particle effects on global magnetohydrodynamic 
modes, 15:40185 (J;US) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO DETECTION 
Progress report of a research program in experimental high en- 
ergy physics: Task C Progress report for contract period, 
January 1, 1990—December 31, 1990, 15:40035 (R;US) 
NEUTRINO OSCILLATION 
Computer-aided design and construction of an antineutrino de- 
tector, 15:39633 (R;FR;In French) 
NEUTRINOS 
See also ELECTRON NEUTRINOS 
MUON NEUTRINOS 
SOLAR NEUTRINOS 
Annihilation physics of exotic galactic dark matter particles, 
15:39897 (RA;US) 
Prospects at high energies, 15:40047 (R;US) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON MATTER 
See NUCLEAR MATTER 





NEUTRON REACTIONS 

JAERI [Japan Atomic Energy Research _Institute/US 
calculational benchmarks for nuclear data and codes inter- 
comparison, 15:40210 (J;US) 

Japanese Evaluated Nuclear Data Library, Version-3: JENDL-3, 
15:40099 (R;JP) 

The level scheme of '76Lu and its importance for s-process nu- 
cleosynthesis, 15:40106 (R;DE;in German) 

NEUTRON SOURCES 

Experience with position sensitive neutron detectors at the In- 

tense Pulsed Neutron Source, 15:39624 (R;US) 
NEUTRON TRANSPORT 

Analysis of LBM [lithium blanket module] experiments at LO- 

TUS, 15:40201 (J;US) 
NEUTRONS 

Computation of the return current in encephalography: The auto 

solid angle, 15:39792 (R;US) 
NEVADA TEST SITE 

NTS [Nevada Test Site] Mesa recharge study FY 1989: Letter 

report, 15:39764 (R;US) 
NEW ZEALAND 

ANZUS and Northeast Asian Alliance cohesion. Final report, 

October 1988-September 1989, 15:39161 (R;US) 
NEWFOUNDLAND 

Roddickton mini-hydro development: Small scale demonstration 
project: Renewable energy and energy conservation technol- 
ogy, 15:38761 (R;CA) 

NEXT EUROPEAN TORUS 

See NET TOKAMAK 

NICKEL 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction, 15:38373 (R;US) 

Characterization of the n=1 image state on Ni(111) with two- 
photon photoemission, 15:39221 (J;US) 

Critical structure in the density of states from non-atom-centered 
Wannier functions, 15:39234 (J;US) 

Electrochemical oxidation of methane at metal and metal oxide 
electrodes. Final report, December 1, 1986-December 1, 
1989, 15:38517 (R;US) 

High resolution electron energy loss studies of surface vibra- 
tions: Progress report, June 21, 1989-June 7, 1990, 
15:39172 (R;US) 

Orthogonalized linear combinations of atomic orbitals. IV. Inclu- 
sion of relativistic corrections, 15:39235 (J;US) 

SNL-1-ceramic catalyst materials: Hydrous metal oxide ion- 
exchange supports for direct coal liquefaction, 15:38380 (R;US) 

Smoothing strategies for surface temperatures measured during 
vigorous transient boiling, 15:39456 (R;US) 

Surface chemistry of monolayer metallic films on Re(0001) and 
Mo(110), 15:39215 (J;US) 

Temperature programmed desorption of Bi on Ni(100), 
15:39218 (J;US) 

The chemistry of the gadolinium—nickel interface, 15:39224 
(J;US) 

Two-stage, close coupled catalytic liquefaction of coal: Fifth quar- 
terly report, 1 October-31 December 1989, 15:38371 (R;US) 

NICKEL ALLOYS 
See also ALLOY-CO60CR30W4 
NICKEL BASE ALLOYS 

Brittle fracture and grain boundary chemistry of microalloyed 
NiAl, 15:39202 (J;US) 

Phase stability of fec alloys with the embedded-atom method, 
15:39231 (J;US) 

Precipitation behaviour of a ferritic FeNiAl alloy under irradia- 
tion, 15:39180 (R;DE;In German) 

Thermal stability of amorphous Ni-Nb thin films for use as diffu- 
sion barriers, 15:39349 (BA;US) 

NICKEL BASE ALLOYS 

Atomistic studies of grain boundaries in alloys and compounds: 
Progress report, July 1, 1989-June 30, 1990, 15:39174 (R;US) 

Determination of compositional ordering at grain boundaries in 
boron-doped NigAl, 15:39210 (J;US) 

Grain-boundary contamination and ductility loss in boron-doped 
NigAl, 15:39212 (J;US) 


NITRIC OXIDE 


Oxidation of NizAl below 850°C and its effect on fracture behav- 

ior, 15:39195 (BA;US) 
NICKEL CARBIDES 

Kinetics of combustion synthesis in the Ti-C and Ti-C-Ni sys- 

tems, 15:39312 (J;US) 
NICKEL IONS 

Theoretical study of the interaction of ionized transition metals 

(Cr,Mn,Fe,Co,Ni,Cu) with argon, 15:40008 (J;US) 
NICKEL ISOTOPES 

Beta-decay half-lives of neutron rich Cu and Ni isotopes pro- 

duced by thermal fission of 25U and 2°®Pu, 15:40110 (R;FR) 
NICKEL OXIDES 

Aspects of the correlation effects, antiferromagnetic order, and 
translational symmetry of the electronic structure of NiO and 
CoO, 15:39313 (J;US) 

NICKEL SILICIDES 
Disorder-induced Raman scattering in NiSi2, 15:39317 (J;US) 
NINE MILE POINT-1 REACTOR 

Development of a nuclear pump seal for boiling water reactor 
application, 15:38835 (J;US) 

Niagara Mohawk Power Corporation perspective on individual 
plant examination, 15:38993 (J;US) 

NINE MILE POINT-2 REACTOR 

Development of a nuclear pump seal for boiling water reactor 
application, 15:38835 (J;US) 

Niagara Mohawk Power Corporation perspective on individual 
plant examination, 15:38993 (J;US) 

NIOBATES 

Photorefractive damage mechanisms in electro-optic materials. 

Final report, July 1985-March 1989, 15:39321 (R;US) 
NIOBIUM 

Measurement of the electroplastic effect in Nb, 15:39165 (R;US) 

Nb contacts to GaAs: Thermal stability and phase formation, 
15:39362 (BA;US) 

Orthogonalized linear combinations of atomic orbitals. IV. Inclu- 
sion of relativistic corrections, 15:39235 (J;US) 

Phase formation sequence for the reaction of multilayer thin 
films of Nb/Al, 15:39228 (J;US) 

NIOBIUM ALLOYS 
Thermal stability of amorphous Ni-Nb thin films for use as diffu- 
sion barriers, 15:39349 (BA;US) 
NIOBIUM COMPOUNDS 
See also NIOBATES 
NIOBIUM NITRIDES 
NIOBIUM OXIDES 
H and D in niobium, tantalum and vanadium, 15:39179 (R;DE) 
NIOBIUM NITRIDES 

High temperature x-ray diffraction and Landau theory investiga- 
tion of order-disorder transition in defect NaCltype solids, 
15:39324 (R;US) 

NIOBIUM OXIDES 

Enhanced processing of perovskite Pb(Mg; ;3Nb2/3)O3 relaxors 
through understanding the surface chemistry of the compo- 
nent powders, 15:39289 (BA;US) 

NITRATES 

See also PLUTONIUM NITRATES 

Preparation and characterization of isotopic oxygen-enriched yt- 
trium barium copper oxide, 15:39261 (BA;US) 

NITRIC ACID 

Transformation and deposition of atmospheric nitrogen species: 

A view from the aqueous side, 15:39701 (R;US) 
NITRIC OXIDE 

A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 7, 15:38399 (R;US) 

An investigation to define the physica/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 6, 15:38400 (R;US) 

An investigation to define the physicaVchemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 5, 15:38401 (R;US) 
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NITRIC OXIDE 


Charge-transfer screening and the dynamics of electronically 
stimulated adsorbate dissociation and desorption, 15:39417 
(J;US) 

Photoemission study of the adsorption of nitric oxide on gallium 
arsenide (110) at low temperature, 15:39367 (J;US) 


NITRO COMPOUNDS 

Comparison of water quality criteria and health advisories for 
2,4,6-trinitrotoluene, 15:39785 (J;US) 

Comparison of water quality criterion and lifetime health 
advisory for hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), 
15:39786 (J;US) 

Water quality criteria for 2,4,6-trinitrotoluene, 15:39784 (J;US) 

NITROGEN 

A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

Ab initio R-matrix calculations of e+-molecule scattering, 
15:39971 (RA;US) 

Anomalous nitrogen-metal bonding on Cr(110) and Cr/W(110) 
overlayers, 15:39414 (J;US) 

Effects of nitrogen pulsing on sputter-deposited beryllium films, 
15:39213 (J;US) 

Nitrogen valence electronic structure in the strong chemisorp- 
tion limit: Molecular adsorption on Cr(110) and O/Cr(110), 
15:39232 (J;US) 

The effect on N accumulation and nitrification in Alder Forests 
on soil, 15:39749 (BA;US) 


NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN OXIDES 
Transformation and deposition of atmospheric nitrogen species: 
A view from the aqueous side, 15:39701 (R;US) 


NITROGEN DIOXIDE 

Charge-transfer screening and the dynamics of electronically 
stimulated adsorbate dissociation and desorption, 15:39417 
(J;US) 

NITROGEN IONS 

Cross section and product time-of-flight measurements of the 
reaction of n2(+) with H2O and D2O at suprathermal energies, 
15:39952 (R;US) 

Cross sections for electron-ion collisions in dense plasmas: 
Progress report, September 1, 1983-August 31, 1987, 
15:39998 (R;US) 

NITROGEN NITRIDES 

See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Air Pollution Control 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report 8, 15:38398 (R;US) 

An investigation to define the physicaV/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 1, 15:38396 (R;US) 

An investigation to define the physica/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 2, 15:38404 (R;US) 

An investigation to define the physica/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 3, 15:38403 (R;US) 

An investigation to define the physica/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 9, 15:38397 (R;US) 

An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 4, 15:38402 (R;US) 

Macroeconomic impacts of clean coal technologies and acid 
rain legislation: A comparative analysis, 15:38432 (R;US) 

Reduction of NO, and SO2 emissions from coal burning pulse 
combustors: Quarterly technical progress report, January 1— 
March 31, 1990, 15:38424 (R;US) 
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An investigation to define the physical/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 1, 15:38396 (R;US) 
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DEPDOSE: A microcomputer program for calculating external 
dose from deposited radioactivity, 15:38965 (J;US) 

DOC/WSNSO [Department of Commerce/Weather Service 
Nuclear Support Office] operational support to Federal Radio- 
logical Monitoring and Assessment Center, 15:38964 (J;US) 
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Remedial Action 

Managing cleanup costs using a hydrogeological and topologi- 
cal zone analysis, 15:38697 (J;US) 
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The ESARDS [European Safeguards Research and Develop- 
ment Association] target values - Are they achievable in 
safeguards measurements?, 15:38712 (J;US) 
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The first word in material control is material, 15:38732 (J;US) 
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15:39070 (J;US) 

Nuclear risk, 15:39069 (J;US) 

Nuclear risks versus other power options, 15:39068 (J;US) 

Radiation standards and public perceptions of risk, 15:39066 
(J;US) 
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Nuclear Fuels 

Future prospects for nuclear fuel supply, 15:38870 (R;Fl;In 

Finnish) 
Pipes 

Nondestructive evaluation of component interiors: Technology 
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ment of safety, 15:38994 (J;US) 

Probabilistic risk assessment familiarization training, 15:38954 
(J;US) 

The benefits of probabilistic risk assessment, 15:39023 (J;US) 
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tar sand resource, 15:38543 (R;US) 
Oily sand cleaning system, 15:38546 (R;CA) 


ERA Vol. 15, No. 17 419 





OIL SANDS 


Western Research Institute quarterly technical progress report, 
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OIL SHALE PROCESSING PLANTS 
Oil shale plant siting methodology: A guide to permits and ap- 
provais, 15:38548 (R;US) 
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burning and the swirlfire burner, 15:38502 (RA;CA) 
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Pressure analysis of an unstimulated horizontal well using type 
curves, 15:38451 (BA;US) 

Pressure and deliverability testing oil and gas wells: Minimum 
requirements and recommended practices, 15:38509 (R;CA) 

OLIGONUCLEOTIDES 
Predicting structures of DNA and carcinogen-modified DNA by 
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EXTRA: A real time knowledge-based monitoring system for a 

nuclear power plant, 15:38887 (RA;XA) 
ONTARIO 

Commercial/industrial solid waste reduction program for the Mu- 

nicipality of Metropolitan Toronto, 15:39144 (RA;CA) 
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Climate Change Committee: Revision 1, 15:39719 (R;US) 

Evaluating CFC alternatives from the atmospheric viewpoint, 
15:39725 (BA;US) 

in situ detection of organic molecules: Optrodes for TCE 
[trichloroethylene] and CHCl3, 15:39782 (R;US) 

ORGANIC COMPOUNDS 

See also AMINES 

HYDROCARBONS 
HYDROXY COMPOUNDS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 

Air/Superfund National Technical Guidance Study Series. Com- 
parisons of air-stripper simulations and field-performance 
data. Final report, 15:39774 (R;US) 

Assessing tap-water contributions to inhalation exposures for 
volatile organic chemicals, 15:39106 (BA;US) 

Configurational diffusion of coal macromolecules: Quarterly 
progress report, March 16, 1990-June 15, 1990, 15:38391 
(R;US) 

Facilitated transport, 15:39124 (RA;US) 

Gas chromatographic determination of water in organic com- 
pounds and of organic compounds in water after steam 
distillations, 15:39386 (R;US) 

Using sensor arrays and pattern recognition to identify organic 
compounds, 15:39677 (R;US) 

ORGANIC FLUORINE COMPOUNDS 

Energy and climate change: Report of the DOE Multi-Laboratory 

Climate Change Committee: Revision 1, 15:39719 (R;US) 


in short- 





Evaluating CFC alternatives from the atmospheric viewpoint, 
15:39725 (BA;US) 

The interaction of a fluorinated ether with a metal surface: Ef- 
fects of surface morphology and water coadsorption, 
15:39214 (J;US) 

ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 

Global climate trends and greenhouse gas data: Federal activi- 
ties in data collection, archiving, and dissemination: Report to 
the Congress of the United States, 15:39703 (R;US) 

ORGANIC NITROGEN COMPOUNDS 

See also NITRO COMPOUNDS 

Configurational diffusion of coal macromolecules: 
progress report, 15:38390 (R;US) 

ORGANIC SOLVENTS 

TRUEX process solvent cleanup with solid sorbents, 15:38557 
(R;US) 

ORGANIC SULFUR COMPOUNDS 

See also THIOPHENE 

A 193 nm laser photofragmentation time-of-flight mass spectro- 
metric study of CH3SSCH3, SSCH3, and SCH3, 15:39424 
(J;US) 

ORGANOMETALLIC COMPOUNDS 

[Electrochemistry in nonaqueous solvents]: Foreign trip report, 

August 27—September 10, 1988, 15:39422 (R;US) 
ORGANS 

See also BRAIN 

Reliability of equivalent sphere model in blood-forming organ 
dose estimation, 15:39822 (R;US) 

ORNL 

An overview of the Oak Ridge National Laboratory waste- 
handling and packaging plant, 15:38650 (J;US) 

Hydrologic data summary for the White Oak Creek watershed: 
May 1987—April 1988, 15:38694 (R;US) 

What about compliance with NEPA [National Environmental Pol- 
icy Act]?, 15:39049 (R;US) 

[Nuclear fuel reprocessing and waste management]: Foreign 
trip report, August 21, 1987—September 13, 1987, 15:38615 
(R;US) 

OSCILLATIONS (PLASMA) 

See PLASMA WAVES 
OSMOSIS 

Reverse osmosis, 15:39125 (RA;US) 
OSTR REACTOR 

Qualitative assessment of the value of the Ohio State University 

TRIGA reactor, 15:38911 (J;US) 
OSWESO NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 
OUTAGES 
Impact of cold load pickup on voltage profiles and overcurrent 
protection in the distribution system, 15:39033 (R;CA) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERHEAD POWER TRANSMISSION 
TLWorkstation™ code: Version 2.0: Volume 10, RNOISE man- 
ual: Final report, 15:39036 (R;US) 
OXETANE 
See ETHERS 
OXIDES 
See also ALUMINIUM OXIDES 
AMERICIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CESIUM OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
EUROPIUM OXIDES 
GADOLINIUM OXIDES 
INDIUM OXIDES 
IRON OXIDES 


Quarterly 


OYSTER CREEK-1 REACTOR 


LANTHANUM OXIDES 
LEAD OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
NEODYMIUM OXIDES 
NEPTUNIUM OXIDES 
NICKEL OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
RUTHENIUM OXIDES 
SCANDIUM OXIDES 
SILICON OXIDES 
SILVER OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
THALLIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Characterizing the hydrous oxide/aqueous solution interface: 
Applications to ceramics, 15:39288 (BA;US) 

Growth of CdTe thin films on polar and nonpolar semiconductor 
substrates by metalorganic chemical vapor deposition, 
15:39274 (BA;US) 

OXYGEN 

A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

Ab initio R-matrix calculations of e+-molecule scattering, 
15:39971 (RA;US) 

Atomic oxygen detection by a silver-coated quartz deposition 
monitor, 15:39399 (J;US) 

Auger and x-ray absorption studies of solid molecular oxygen, 
15:39372 (J;US) 

Chemisorption of high coverages of atomic oxygen on the 
Pt(111), Pd(111), and Au(111) surfaces, 15:39219 (J;US) 

Kinetics of elementary atom and radical reactions: Three year 
progress report, 15:39956 (R;US) 

Liquid oxygen LOX compatibility evaluations of aluminum 
lithium (AI-Li) alloys: Investigation of the Alcoa 2090 and 
MMC weldalite 049 alloys, 15:39186 (RA;US) 

Low oxygen combustion tester for high temperature reheat com- 
bustors, 15:39470 (R;JP;in Japanese) 

Nitrogen valence electronic structure in the strong chemisorp- 
tion limit: Molecular adsorption on Cr(110) and O/Cr(110), 
15:39232 (J;US) 

Short-range ordering by displacement of Tl and O atoms in 
Tl,CaBazCuz0, studied by pair distribution function and ri- 
etveld analysis, 15:39284 (BA;US) 

Spin-polarized photoemission studies of the adsorption of O and 
S on Fe(001), 15:39229 (J;US) 

Theoretical studies of CuO clusters representing YBazCu307_,: 
Investigation of Cu(Ill) formation versus oxide oxidation, 
15:39283 (BA;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Magnetism and superconductivity in high-T. superconductors, 
15:40140 (BA;US) 
OXYMETHYLENE 
See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR 

Elimination of redundant thermoluminescent dosemeter monitor- 
ing at Oyster Creek nuclear generating station, 15:38972 (J;US) 

Environmental data personal computer documentation programs 
at Oyster Creek nuclear generating station, 15:38901 (J;US) 
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OYSTERS 


OYSTERS 
Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): 
Olympia oyster, 15:39760 (R;US) 
OZONE 
Airliner cabin ozone: An updated review. Final report, 15:39699 
(R;US) 
Assessing the costs of environmental legislation. Staff working 
paper, 15:39714 (R;US) 
Verifying eddy-correlation measurements of dry deposition: A 
study of the energy-balance components of the Pawnee 
grassiands. Forest Service research paper, 15:39715 (R;US) 


P 


PAH 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PAIR PRODUCTION 

Pair production from an external electric field, 15:40059 (R;US) 
PALLADIUM 

Characterization of nanophase materials by x-ray diffraction and 
computer simulation, 15:39192 (BA;US) 

Chemisorption of high coverages of atomic oxygen on the 
Pt(111), Pd(111), and Au(111) surfaces, 15:39219 (J;US) 

Comparison of Pd/InP and Pd/GaAs thin film systems for device 
metallization, 15:39347 (BA;US) 

Electrochemical oxidation of methane at metal and metal oxide 
electrodes. Final report, December 1, 1986-December 1, 
1989, 15:38517 (R;US) 

High resolution electron microscopy of grain boundaries in 
nanophase palladium, 15:39193 (BA;US) 

Micro-hardness of nanocrystalline palladium and copper pro- 
duced by inert-gas condensation, 15:39211 (J;US) 

PALLADIUM ALLOYS 
Low-temperature heat capacity of Pdo 35Zro.65Dx (x=0.00—0.80) 
metallic glasses, 15:39236 (J;US) 

PALO VERDE-1 REACTOR 

Capturing the design bases on Palo Verde, 15:38851 (J;US) 
PALO VERDE-2 REACTOR 

Capturing the design bases on Palo Verde, 15:38851 (J;US) 
PALO VERDE-3 REACTOR 

Capturing the design bases on Palo Verde, 15:38851 (J;US) 
PAPER INDUSTRY 

IEA program of research, development, and demonstration on 
energy conservation in the pulp and paper industry: Improv- 
ing energy efficiency of paper machine dryer sections: Final 
level one report, 15:39139 (R;CA) 

Pulp and paper mill effluents: Toxicity to humans. February 
1987-March 1990 (A Bibliography from the Paper and Board, 
Printing, and Packaging Industries Research Associations data 
base). Report for February 1987-March 1990, 15:39840 (R;US) 

PARABOLIC DISH COLLECTORS 
Wind loads and local pressure distributions on parabolic dish 
solar collectors: Final subcontract report, 15:38780 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

Single instruction stream-multiple data stream (SIMD) computer 
architecture. April 1987-April 1990 (A Bibliography from the 
INSPEC: information Services for the Physics and Engineer- 
ing Communities data base). Report for April 1987-April 1990, 
15:40251 (R;US) 

Single instruction stream-multiple data stream (SIMD) computer 
architecture. January 1975-March 1987 (A Bibliography from 
the INSPEC: Information Services for the Physics and Engi- 
neering Communities data base). Report for January 
1975-March 1987, 15:40250 (R;US) 

PARTIAL DIFFERENTIAL EQUATIONS 

See also EQUATIONS OF MOTION 

POISSON EQUATION 


A comparison of the Crank-Nicolson and waveform relaxation 
multigrid methods on the Intel hypercube, 15:40263 (BA;US) 

Local corrections for eliminating the pollution effect of reentrant 
corners, 15:40261 (BA;US) 

On traveling wave solutions of a set of coupled Boussinesq-like 
equations, 15:40243 (R;US) 

Projection methods for solving nonlinear systems of equations, 
15:40254 (R;US) 

PARTICLE BEAM FUSION ACCELERATOR 

lon beam generation and focusing on PBFA [Particle Beam Fu- 
sion Accelerator] ||, 15:39561 (R;US) 

Light ion sources and target results on PBFA Il [Particle Beam 
Fusion Accelerator Il], 15:39595 (R;US) 

PARTICLE BEAMS 
Frontiers of particle beam physics, 15:39534 (J;US) 
PARTICLE DISCRIMINATION 

Computer-aided design and construction of an antineutrino de- 

tector, 15:39633 (R;FR;In French) 
PARTICLE PRODUCTION 

See also PHOTOPRODUCTION 

Jet production in hadronic collisions to O(as°), 15:40038 (R;FR) 

The status of pp collider physics, 15:40022 (R;US) 

PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICULATES 

Emissions from prescribed burning of chaparral, 15:38760 
(BA;US) 

Influence coefficient matrix for sizing of fine particles by intensity 
pattern analysis of scattered polarized light, 15:39428 
(R;JP;In Japanese) 

Particle and trace element production from fires in the chaparral 
fuel type, 15:38759 (BA;US) 

PASSIVE SOLAR COOLING SYSTEMS 

IEA solar heating and cooling program: Task 8: Passive and hy- 

brid solar low energy buildings: Final report, 15:38778 (R;US) 
PASSIVE SOLAR HEATING SYSTEMS 
IEA solar heating and cooling program: Task 8: Passive and hy- 
brid solar low energy buildings: Final report, 15:38778 (R;US) 
PATTERN RECOGNITION 
Soviet image pattern recognition research, 15:40237 (R;US) 
PAVEMENTS 
Criteria for coal tar seal coats on airport pavements. Volume 1. 
State of the art. Final report, 15:38387 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 

Control of plasma shape and performance of the PBX-M toka- 
mak experiment in high-6; /high-8p regimes, 15:40169 (J;US) 

Diagnostic method for measuring plasma-induced voltages on 
the PBX-M [Princeton Beta Experiment-Modified] stabilizing 
shell, 15:40155 (R;US) 

PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEAT 
Peat, 15:38434 (RA;CA) 
PEATLANDS 
See WETLANDS 
PELLETS (BREEDING) 
See BREEDING PELLETS 
PENNING ION SOURCES 

Production of intense negative ion beams in strong magnetic 

field ion sources: VITEX and Ringatron, 15:39610 (BA;US) 
PENNSYLVANIA 

Engineering analysis and evaluation of the Ceniralia mine fire. 
Volume 2, 15:38435 (R;US) 

Low-level radioactive waste disposal technology development 
through a public process, 15:38655 (J;US) 

PEOPLE 
See HUMAN POPULATIONS 
PEP STORAGE RINGS 
An asymmetric B Factory based on PEP, 15:39612 (R;US) 
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PERFORMANCE 

Computer analysis on two stage entrained bed coal gasifier: 
Characteristics of a 2T/D gasifier at varying coal feed rate, 
15:38360 (R;JP;In Japanese) 

PERMEABILITY 

Generation and testing of random fields and the conditional sim- 

ulation of reservoirs, 15:38438 (R;US) 
PEROVSKITE 
Twins in high-T; 
(BA;US) 
PERSONNEL 
See also ASTRONAUTS 
MILITARY PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 

Comparative hazard evaluation, an approach to regulation: 
Formaldehyde in drinking water, 15:39831 (R;US) 

Human reliability models validation using simulators, 15:38822 
(RA;XA) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 2, Regulatory assessment 
document, 15:38577 (R;US) 

Probabilistic risk assessment familiarization training, 15:38954 
(J;US) 

Risk perception among nuclear power plant employees, 
15:38985 (J;US) 7 

Tabletop exercises: Cooperative training for transportation inci- 
dents, 15:38687 (R;US) 

PERSONNEL DOSIMETRY 

Alpha alumina exoemissive and thermoluminescent properties. 
Application to the dosimetry of ionizing radiations in case of 
accident, 15:39622 (R;FR;In French) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PETROCHEMICAL FEEDSTOCKS 
See PETROCHEMICALS 
PETROCHEMICAL PLANTS 

Petrochemical industry in developing Asia: A review of the cur- 
rent situation and prospects for development in the 1990s. 
Technical paper, 15:38476 (R;US) 

PETROCHEMICALS 
See also PLASTICS 
RESINS 

Petrochemical industry in developing Asia: A review of the cur- 
rent situation and prospects for development in the 1990s. 
Technical paper, 15:38476 (R;US) 

PETROLEUM 
See also PETROLEUM FRACTIONS 
SOUR CRUDES 
Biological Effects 

Avian embryo bioassay for the toxicity of petroleum oils to birds, 

15:38458 (RA;CA) 
Catalytic Cracking 

Catalytic cracking. June 1970-January 1990 (A Bibliography 
from the NTIS data base). Report for June 1970-January 
1990, 15:38454 (R;US) 

Combustion 

Smoke plumes from crude oil burns, 15:38496 (RA;CA) 
Energy Policy 

Bulk petroleum supply. Directive, 15:38477 (R;US) 
Exploration 

Nova Scotia Resources Limited. 1989 annual report, 15:38443 
(R;CA) 

Petroleum takes the place of petroleum: the effects of techno- 
logical advances on petroleum production, 15:38442 (R;CA) 

Imports 
U.S. oil import dependency, 15:38474 (R;CA) 
Meetings 

Oil to the year 2000, 15:38464 (R;CA) 

Petroleum takes the place of petroleum: the effects of techno- 
logical advances on petroleum production, 15:38442 (R;CA) 

The petroleum demand of Europe and the possible effects of 
the 1993 Common Market, 15:38468 (R;CA) 


YBaz2Cu307-superconductors, 15:39279 


PETROLEUM INDUSTRY 


Will demand increase?: Evaluation and prospects of the rela- 
tionships between economic growth, energy policies, and the 
demand for oil, 15:38465 (R;CA) 

Miscible-Phase Displacement 
Scale-up of miscible flood processes: Quarterly report, October 
1989—March 1990, 15:38446 (R;US) 
Photolysis 
Photooxidation of petroleum, 15:38498 (RA;CA) 
Prices 

Oil prices in the short, medium, and long term, 15:38470 (R;CA) 

Petroleum future: new shocks? new remedies?, 15:38467 
(R;CA) 

Will demand increase?: Evaluation and prospects of the rela- 
tionships between economic growth, energy policies, and the 
demand for oil, 15:38465 (R;CA) 

Production 

Future prospect for petroleum flow in circum-Pacific area, 
15:38463 (R;JP;in Japanese) 

Petroleum takes the place of petroleum: the effects of techno- 
logical advances on petroleum production, 15:38442 (R;CA) 

Solubility 

Water solubility behaviour of petroleum mixtures, 15:38513 

(RA;CA) 
Statistical Data 

International petroleum statistics report, June 1990, 15:39076 
(R;US) 

Petroleum Marketing Monthly, April 1990, 15:38462 (R;US) 

Petroleum supply monthly, April 1990, 15:38461 (R;US) 

Supply and Demand 

Changes in North American oil markets and their implications 
for the 1990s, 15:38469 (R;CA) 

Future prospect for petroleum flow in circum-Pacific area, 
15:38463 (R;JP;in Japanese) 

Oil to the year 2000, 15:38464 (R;CA) 

The petroleum demand of Europe and the possible effects of 
the 1993 Common Market, 15:38468 (R;CA) 

Will demand increase?: Evaluation and prospects of the rela- 
tionships between economic growth, energy policies, and the 
demand for oil, 15:38465 (R;CA) 

Toxicity 
Avian embryo bioassay for the toxicity of petroleum oils to birds, 
15:38458 (RA;CA) 
PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

See also OIL FIELDS 

Gulf of Mexico Sales 131, 135, and 137: Central, western, and 
eastern planning areas. Draft environmental impact state- 
ment, 15:38506 (R;US) 

Needs and constraints of petroleum exploration in developing 
countries, 15:38441 (R;CA) 

PETROLEUM FRACTIONS 

See also PETROLEUM RESIDUES 

Acute toxicity of petroleum hydrocarbons to the Arctic litteral 
mysid, mysis oculata (fabricius), 15:38459 (RA;CA) 

Tainting in sea scallops (Placopecten magellanieus) exposed to 
the water-soluble fraction of crude oil and natural gas conden- 
sate, 15:38497 (RA;CA) 

PETROLEUM INDUSTRY 

Energy mega-projects: The Canadian case, 15:38471 (R;CA) 

Environmental audit guidelines for the petroleum industry, 
15:38486 (R;CA) 

Environmental operating guidelines for the Alberta petroleum in- 
dustry, 15:38485 (R;CA) 

Liability for drilling and production-source oil pollution in the 
Canadian offshore, 15:38483 (R;CA) 

Nondestructive evaluation of component interiors: Technology 
assessment: Final report, 15:38879 (R;US) 

Official, spot and futures markets: Complementary or competi- 
tive?, 15:38472 (R;CA) 

Oil and gas conservation on Canada lands, 15:39057 (R;CA) 

Petroleum takes the place of petroleum: the effects of techno- 
logical advances on petroleum production, 15:38442 (R;CA) 
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PETROLEUM INDUSTRY 


Structural changes, market concentration and vertical integration: 
Would they lead to more stable markets?, 15:38473 (R;CA) 
Will supply be sufficient?: The factors determining the market 
shares of OPEC and non OPEC countries, 15:38466 (R;CA) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 
GASOLINE 
PETROCHEMICALS 
Bulk petroleum supply. Directive, 15:38477 (R;US) 
Future prospect for petroleum flow in circum-Pacific area, 
15:38463 (R;JP;in Japanese) 
Petroleum Marketing Monthly, April 1990, 15:38462 (R;US) 
Petroleum supply monthly, April 1990, 15:38461 (R;US) 
Water solubility behaviour of petroleum mixtures, 15:38513 
(RA;CA) 
PETROLEUM REFINERIES 
Refinery experience with the MISA Monitoring Regulation, 
15:38510 (RA;CA) 
PETROLEUM RESIDUES 
Circulating fluidized bed combustion of western Canadian fuels, 
15:39468 (R;CA) 
Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, October 1—December 31, 
1989, 15:38368 (R;US) 
Exploratory coprocessing research: Quarterly report No. 5 
September 1, 1989 to November 30, 1989, 15:38367 (R;US) 
PH VALUE 
On-line assessment of mixing in an acid waste neutralization 
system, 15:39781 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHASE CHANGE MATERIALS 
Study of thermal accumulators-exchangers containing low tem- 
perature (20-80c) phase transformation materials, 15:38781 
(R;FR;In French) 
[Conference on free and moving boundary problems as related 
to heat transfer]: Foreign trip report, June 10-20, 1987, 
15:39187 (R;US) 
PHEBUS FACILITY 
The 1988 CEA progress report on laser research programs, 
15:40264 (R;FR;In French) 
PHOSPHATE GLASS 
Evolution during multiple-shot irradiation of damage surrounding 
isolated platinum inclusions in phosphate laser glasses, 
15:39662 (BA;US) 
Modeling laser damage caused by platinum inclusions in laser 
glass, 15:39524 (BA;US) 
Platinum particles in the Nd:doped disks of phosphate glass in 
the Nova laser, 15:39500 (BA;US) 
Time-resolved temperature determination from Raman scatter- 
ing of TiO2 coatings during pulsed laser irradiation, 15:39664 
(BA;US) 
PHOSPHATES 
See also THORIUM PHOSPHATES 
Characterizing the hydrous oxide/aqueous solution interface: 
Applications to ceramics, 15:39288 (BA;US) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
Biochemical and functional abnormalities in hypercholes- 
terolemic rabbit platelets, 15:39791 (J;US) 
PHOSPHORUS COMPLEXES 
Vibrational spectra and chemical bonding in phosphazenes, 
15:39408 (BA;US) 
PHOTOELECTROCHEMICAL CELLS 
Photoelectrochemical properties of Ill-V isotype heterojunction 
electrodes, 15:38771 (BA;US) 
PHOTOGRAPHY 
Ultrahigh speed and high speed photography, photonics, and 
videography '89; Proceedings of the Meeting, San Diego, CA, 
Aug. 7-9, 1989, 15:39674 (B;US) 
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PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
Short and long range gain monitoring of photomultipliers by 
means of a light pulser and an optical fibers bunch, 15:39634 
(R;FR;In French) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
Electron-photon transport using the EGS4 [Electron Gamma 
Shower] Monte Carlo Code, 15:40120 (J;US) 


.PHOTON-PHOTON INTERACTIONS 


Measurement of the 2-photon production of p°w with the JADE 
detector at PETRA, 15:40033 (R;DE;In German) 
Study of resonance production in the reactions yy — 2°r°, x°n 
with the JADE detector, 15:40032 (R;DE;in German) 
Study of the reaction ~y—3x*32- with the JADE detector at 
PETRA, 15:40034 (R;DE;In German) 
PHOTOPRODUCTION 
Inclusive experiments, correlations and pion production data, 
15:39954 (R;FR) 
PHOTOSYNTHESIS 
Gas exchange characteristics as indicators of the basic limiting 
factors in photosynthesis: Cumulative report for 1987—May 
1989, 15:38763 (R;US) 
[Photosynthesis and biotechnology]: Foreign trip report, Novem- 
ber 1, 1987—November 25, 1987, 15:38767 (R;US) 
PHOTOSYNTHETIC BACTERIA 
Structural, theoretical and experimental models of photosyn- 
thetic antennas, donors and acceptors, 15:38772 (BA;US) 
PHOTOSYNTHETIC REACTION CENTERS 
Spectral hole burning studies of Photosystem I, 15:39423 (R;US) 
PHOTOVOLTAIC CONVERSION 
Development of a general method for photovoltaic system anal- 
ysis, 15:38764 (R;FR;In French) 
PHOTOVOLTAIC POWER SUPPLIES 
Interim qualification tests and procedures for terrestrial photo- 
voltaic thin-film flat-plate modules, 15:38770 (R;US) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGMENT CELLS 
See ANIMAL CELLS 
PILES 
See FOUNDATIONS 
PINES 
Explorations of mechanisms regulating ectomycorrhizal colo- 
nization of boron-fertilized pine: Quarterly report, April 1, 
1990—June 30, 1990, 15:39804 (R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PION REACTIONS 
Experiments on the nuclear interactions of pions and electrons: 
Progress report, 15:40098 (R;US) 
Short-range NN and NA correlations in pion double charge ex- 
change (DCX), 15:40117 (R;US) 
PIONIZATION 
Pion production with Coulomb effect study and two pions corre- 
lations in neon-nucleus collisions at relativistic energy, 
15:39997 (R;FR;In French) 
PIPELINES 
See also ALASKA GAS PIPELINE 
1987 Seagull Shoreline System flow test: Final report, 15:38534 
(R;US) 
An analysis of reportable incidents for natural gas transmission 
and gathering lines, June 1984 through 1987, 15:38529 (R;US) 
Hydrodynamic forces on a sliding pipeline: Model tests: Final 
report, 15:38532 (R;DK) 
Loads on LWR plant components during accident transients, 
15:38918 (R;DE;In German) 
Method for assessing electrical resistance of pipeline casings: 
Final report, 15:38531 (R;US) 
Oil pipeline performance review, 15:38488 (R;CA) 





Pipeline coating impedance effects on powerline fault current 
coupling: Final report, 15:38536 (R;US) 

State-of-the-art methods for multiphase flow pipelines, 15:38533 
(R;US) 

Technique development for polarized pipe-to-soil potential mea- 
surements: Final report, 15:38535 (R;US) 

Tow methods design guide for the installation of offshore 
pipelines: Final report, 15:38537 (R;US) 

PIPES 

An alternative hypothesis for association between distribution 
wiring configurations and cancer: Planning phase, 15:39851 
(R;US) 

Nondestructive evaluation of component interiors: Technology 
assessment: Final report, 15:38879 (R;US) 

The effect of plastic behavior on damping in piping systems, 
15:38949 (BA;US) 

PIXE ANALYSIS 

Development of a PIXE (Particle Induced X-ray Emission) anal- 
ysis device using an extracted proton beam, 15:39384 
(R;FR;In French) 

PLANETARY ATMOSPHERES 

Measurements of the D/H ratio in planetary atmospheres by 

ground based infrared spectroscopy, 15:39870 (RA;FR) 
PLANETARY NEBULAE 

Airborne observations of the infrared emission bands, 15:39874 
(RA;FR) 

Unidentified infrared features in proto-planetary nebulae, 
15:39884 (RA;FR) 

PLANT GROWTH 

International workshop on integrated approaches to the study of 
environmental stress on plant growth, February 10-12, 1988: 
Final technical report, 15:39830 (R;US) 

PLANTS 

See also TREES 

Fate and effects of PAHs in the terrestrial environment: An 
overview, 15:39845 (BA;US) 

Gas exchange characteristics as indicators of the basic limiting 
factors in photosynthesis: Cumulative report for 1987—May 
1989, 15:38763 (R;US) 

Rangeland-plant response to elevated CO2: Part 2, Large- 
chamber system: Progress report, 15:39828 (R;US) 

[Photosynthesis in intact plants]: Progress report, 15:38762 
(R;US) 

PLANTS (INDUSTRIAL) 

See INDUSTRIAL PLANTS 
PLANTS (POWER) 

See POWER PLANTS 


PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
LOW-BETA PLASMA 
RELATIVISTIC PLASMA 
SOLID-STATE PLASMA 
A “new” approach to the quantitative statistical dynamics of 
plasma turbulence: The optimum theory of rigorous bounds 
on steady-state transport, 15:40015 (J;US) 
Anomalous thermal electron heating and heat transport inhibi- 
tion due to parametric instabilities, 15:40164 (J;US) 
Bifurcation of poloidal rotation and suppression of turbulent fluc- 
tuations: A model for the L—H transition in tokamaks, 
15:40182 (J;US) 
Energetic particle effects on global magnetohydrodynamic 
modes, 15:40185 (J;US) 
Experiments on vortex dynamics in pure electron plasmas, 
15:40018 (J;US) 
First results from the Madison Symmetric Torus reversed field 
pinch, 15:40176 (J;US) 
Measurement of suprathermal electron confinement by cy- 
clotron transmission, 15:40179 (J;US) 


PLATINUM ALLOYS 


Nonlinear behavior of magnetohydrodynamic modes near 
marginally stable states. Il. Application to the resistive fast in- 
terchange mode, 15:40014 (J;US) 

Optical diagnosis of electric fields in a beam-driven turbulent 
plasma, 15:40162 (BA;US) 

Plasma physics issues in laboratory x-ray lasers, 15:39535 (J;US) 

Properties of de helicity injected tokamak plasmas, 15:40184 
(J;US) 

Spheromak injection into a tokamak, 15:40172 (J;US) 

Three-dimensional gyrokinetic particle simulation of low- 
frequency drift instabilities, 15:40181 (J;US) 

Transport properties of plasmas in microwave electrothermal 
thrusters. Master's thesis, 15:39157 (R;US) 

Use of the positron as a plasma particle, 15:40016 (J;US) 

Whistler-wave electron cyclotron heating in uniform and nonuni- 
form magnetic fields, 15:40167 (J;US) 

PLASMA DIAGNOSTICS 

Behavior of Ar plasmas formed in a mirror field electron cy- 
clotron resonance microwave ion source, 15:40187 (J;US) 

Experimental results on hydrodynamic instabilities in laser- 
accelerated planar packages, 15:40177 (J;US) 

Inversion of a first-kind integral equation as a plasma diagnostic, 
15:40161 (BA;US) 

MeV ion confinement in the TFTR tokamak, 15:40183 (J;US) 

Measurement of suprathermal electron confinement by cy- 
clotron transmission, 15:40179 (J;US) 

The effect of plasma density on the behavior of the plasma 
boundary in helium discharges in the Tokamak Fusion Test 
Reactor, 15:40186 (J;US) 

Transport theory invariant imbedding and integral equations: 
Proceedings in honor of G.M. Wing’s 65th birthday, 15:40158 
(B;US) 

PLASMA OSCILLATIONS 

See PLASMA WAVES 


PLASMA SHEET 
A current disruption mechanism in the neutral sheet for trigger- 
ing substorm expansions. Final report, 15:39950 (R;US) 
On the nature of the plasma sheet boundary layer, 15:39948 
(R;US) 
PLASMA SWITCHES 
Calculated non-linear magnetic field penetration of plasma 
opening switches, 15:39436 (R;US) 
PLASMA WAVES 
Low-density quantum plasmas: Semiclassical screening oscilla- 
tions, 15:40137 (J;US) 
PLASTICS 
Packaging materials biodegradation. January 1973-February 
1990 (A Bibliography from the Rubber and Plastics Research 
Association data base). Report for January 1973-February 
1990, 15:39842 (R;US) 
PLATINUM 
Band bending at Al, In, Ag, and Pt interfaces with CdTe and 
ZnTe (110), 15:39209 (J;US) 
Charge-transfer screening and the dynamics of electronically 
stimulated adsorbate dissociation and desorption, 15:39417 
J;US 
cluaiaene of high coverages of atomic oxygen on the 
Pt(111), Pd(111), and Au(111) surfaces, 15:39219 (J;US) 
Electrochemical oxidation of methane at metal and metal oxide 
electrodes. Final report, December 1, 1986-December 1, 
1989, 15:38517 (R;US) 
High-resolution low-energy electron diffraction study of 
Pt(110)(1 x2) to (1x1) phase transition, 15:39216 (J;US) 
Kinetics of dissociative chemisorption of methane and ethane 
on Pt(110)-(1 x2), 15:39415 (J;US) 
Modeling laser damage caused by platinum inclusions in laser 
glass, 15:39524 (BA;US) 
Phase formation in the Pt/InP thin film system, 15:39348 (BA;US) 
Platinum particles in the Nd:doped disks of phosphate glass in 
the Nova laser, 15:39500 (BA;US) 
PLATINUM ALLOYS 
Phase stability of fcc alloys with the embedded-atom method, 
15:39231 (J;US) 
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PLUMES 


PLUMES 

Climatographic analysis of the Zion nuclear power station site, 
15:38955 (J;US) 

Evaluation of an emergency response model with instantaneous 
air concentrations during stable conditions, 15:39733 (J;US) 

Experimenting with sodar in support of emergency prepared- 
ness at Three Mile Island-1, 15:38957 (J;US) 

PLUTONIUM 

Plutonium contamination in the environment. January 1970-July 
1989 (A Bibliography from Pollution Abstracts). Report for 
January 1970-July 1989, 15:39776 (R;US) 

Plutonium contamination in the environment. May 1978-April 
1987 (A Bibliography from the Life Sciences Collection data 
base). Report for May 1978-April 1987, 15:39778 (R;US) 

Plutonium contamination in the environment. September 1977- 
November 1989 (A Bibliography from the Selected Water 
Resources Abstracts data base). Report for September 1977- 
November 1989, 15:39777 (R;US) 

Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, southeastern 
New Mexico, 15:38624 (R;US) 

[Safe transport of radioactive materials]: Foreign trip report, 
November 7, 1987—November 14, 1987, 15:38562 (R;US) 

PLUTONIUM 238 

A proposed new mission for producing *°8Pu at the Hanford 
site, 15:38915 (J;US) 

Nuclear spectroscopy with Si PIN diode detectors at room tem- 
perature, 15:39623 (R;US) 

Physics of *58Pu production in the Fast Flux Test Facility, 
15:38916 (J:US) 

Vegetation uptake from burial ground alpha waste trenches, 
15:39826 (R;US) 

PLUTONIUM 239 

Vegetation uptake from burial ground alpha waste trenches, 
15:39826 (R;US) 

[Data for decay heat predictions and fission yield evaluation]: 
Foreign trip report, September 5, 1987—September 24, 1987, 
15:40111 (R;US) 

PLUTONIUM DIOXIDE 

Study of the mechanism of the dissolution of actinide’s dioxides 
(UOz, NpO» PuO2, AmOz) by chemical or electrochemical re- 
dox reactions in aqueous acid medium, 15:38556 (R;FR;In 
French) 

PLUTONIUM NITRATES 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

PLUTONIUM OXIDES 

See also PLUTONIUM DIOXIDE 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

Stability constants important to the understanding of plutonium 
in environmental waters, hydroxy and carbonate complexa- 
tion of PuO2*, 15:38612 (R;US) 

PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 


POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POISSON EQUATION 
Gridless electrostatic field solver for particle simulation codes in 
cylindrical geometry, 15:40156 (R;US) 
POLAR REGIONS 
See also ARCTIC REGIONS 
Evaluation of space plasma data: Effects upon spacecraft materi- 
als and predictions of hazardous conditions; Polar ARCS. Final 
report, 10 August 1988-28 February 1990, 15:39943 (R;US) 
POLLUTANTS 
Cloud Albedo, greenhouse effects, atmospheric chemistry, and 
climate change, 15:39727 (BA;US) 
Estimation of ground-water travel time at the Hanford Site: De- 
scription, past work, and future needs, 15:39779 (R;US) 
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Global climate trends and greenhouse gas data: Federal activi- 
ties in data collection, archiving, and dissemination: Report to 
the Congress of the United States, 15:39703 (R;US) 

Illustrative emission reduction scenarios, 15:39726 (BA;US) 

Sampling plans for site characterization, 15:39736 (R;US) 

[Luminescence and Raman spectroscopy for biological analy- 
sis]: Foreign trip report, May 30, 1990—June 12, 1990, 
15:39391 (R;US) 

POLLUTION CONTROL EQUIPMENT 

See also SKIMMERS 

Air/Superfund National Technical Guidance Study Series. Com- 
parisons of air-stripper simulations and field-performance 
data. Final report, 15:39774 (R;US) 

Combined NO,/SOz control with dry sorbents, 15:38816 (BA;US) 

Performance of soda ash-lime sorbents in a small-scale spray 
dryer, 15:38815 (BA;US) 

POLLUTION LAWS 

See also SUPERFUND 

Applicability of the integrative bargaining process for negotiating 
and implementing federal facility environmenta! compliance 
agreements, 15:39050 (R;US) 

POLLUTION SOURCES 

Commercial and Residential Energy Use and Emissions Simu- 
lation System (CRESS): Configuration for projecting 
emissions from commercial and residential sources: 1985 
test runs, 15:38407 (R;US) 

Overview of the methodologies used to compile large scale 
emissions inventories, 15:39723 (BA;US) 


POLYCYCLIC AROMATIC HYDROCARBONS 
Fate and effects of PAHs in the terrestrial environment: An 
overview, 15:39845 (BA;US) 
POLYETHYLENES 
Dispersion of ceramic particles in polymer melts, 15:39287 
(BA;US) 
POLYMERS 
See also INORGANIC POLYMERS 
One-dimensional o-conjugated polysilylenes, science and tech- 
nology, 15:39340 (R;US) 
Quantitative confirmation of diffusion-limited oxidation theories, 
15:39338 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 


POLYTHENE 
See POLYETHYLENES 
PONDS 
Lake and river bottom sampling. January 1977-April 1990 (A Bib- 
liography from the Selected Water Resources Abstracts data 
base). Report for January 1977-April 1990, 15:39775 (R;US) 
POOLS 
See PONDS 


POROUS MATERIALS 
Investigation of ultrasonic wave interactions with fluid-saturated 
porous rocks: [Progress report], 15:38439 (R;US) 
Promising realization of stable heat transfer by means of 
evaporation-condensation, 15:39504 (BA;US) 
POSITION SENSITIVE DETECTORS 
Experience with position sensitive neutron detectors at the In- 
tense Pulsed Neutron Source, 15:39624 (R;US) 
POSITRON BEAMS 
Low-energy scattering of electrons and positrons in liquids, 
15:39981 (RA;US) 
Positron-alkali atom scattering, 15:39959 (RA;US) 
Positronium reflection and positronium beams, 15:39980 (RA;US) 
Scattering of positrons and electrons by alkali atoms, 15:39960 
(RA;US) 
POSITRON REACTIONS 
Ab initio R-matrix calculations of e+-molecule scattering, 
15:39971 (RA;US) 
Angular correlation studies in noble gases, 15:39973 (RA;US) 
Differential elastic scattering cross sections for 54.9eV positrons 
incident on helium, 15:39975 (RA;US) 
lonisation of atomic hydrogen by positron impact, 15:39977 
(RA;US) 





POWER 


Multiple-ionization of xenon atoms by positron impact, 15:39978 Search for resonances in positron-atom systems, 15:39988 
(RA;US) (RA;US) 
New parameter-free polarization potentials in low-energy Stark Effect 
positron collisions, 15:39969 (RA;US) Stark and Zeeman effects on laser cooling of positronium, 
Numerical Green's functions in optical potential calculations for 15:39983 (RA;US) 
positron scattering from argon and neon, 15:39972 (RA;US) Synthesis 
Positron annihilation induced Auger electron spectroscopy, Theoretical survey on itronium formation and ionisation in 
15:39992 (RA;US) Alcala 


sitron atom scattering, 15:39966 (RA;US 
Positron-inert gas differential elastic scattering, 15:39974 z a Effect "e ( 
(RA;US) 


Positron-molecule bound states and positive ion production, ieausun quad De ee ae ee 
15:39991 (RA;US) roenes ; 
Positronium formation in e+ plus H- collisions, 15:39990 (RA;US) - ae , eB ‘ . 
Resonances in low-energy positron-alkali scattering, 15:39989 ee — - ee Se 
(RA:US) eae Rhus) of exotic galactic dark matter particles, 
The calculation of the contributions to low energy e+H2 scatter- ; ~~ 
ing from sigma u+ and pion u enautie aie the Kohn GRIS observations of the Galactic Center, 15:39895 (RA;US) 
variational method, 15:39970 (RA;US) Positron annihilation in gamma-ray bursts, 15:39896 (RA;US) 
Total cross sections for positrons scattered elastically from he- Positron annihilation induced Auger electron spectroscopy, 
lium based on new measurements of total ionization cross U bp: oney (RA;US) ‘ : : 
sections, 15:39976 (RA;US) Po oa as a plasma particle, 15:40016 (J;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS Seo OFINING WATER 
POSITRONIUM ne 
Annihilation Inelastic collisions of positrons with one-valence-electron tar- 
eee ee ae bipea ade) can niteen cdiine cleaebandia atoms, 15:39963 (RA;US) 
ositronium ions and molecules, 15: : : : eae F 
Antiproton Reactions Resonances in low-energy positron-alkali scattering, 15:39989 


; as 7 seal , (RA;US) 
Antihydrogen formation in collisions of positronium with antipro- Toward understanding photoemission in K+CO coadsorption 
tons, 15:39985 (RA;US) ‘ . 
systems, 15:39413 (J;US) 
Binding Energy 


: ee T. IU 
Positronium ions and molecules, 15:39987 (RA;US) PO ponerse gg in the surface-phonon dispersion 
Cooling 


Stark and Zeeman effects on laser cooling of positronium een eee ee eee 
’ Lattice dynamics with indirect ionic interactions, 15:39383 (J;US 
15:39983 (RA;US) y (US) 


Decay POTASSIUM CHLORIDES 


; eat vo Lattice dynamics with indirect ionic interactions, 15:39383 (J;US) 
Decay rate and other properties of the positronium negative ion, POTASSIUM IONS 
15:39984 (RA;US) 


D i Inelastic collisions of positrons with one-valence-electron tar- 
etection gets, 15:39964 (RA;US) 
15:39984 (RA;US) POTASSIUM OXIDES 


Decay rate and other properties of the positronium negative ion, 


Barium potassium bismuth oxide, synthesis and physical prop- 
erties, 15:39282 (BA;US) 
The formation of metal-oxygen species at low temperatures, 
15:39315 (J;US) 
POTASSIUM PERCHLORATES 
A semi-analytical model for pressure-time history of granular py- 
Ground States aay : rotechnic materials in a closed system, 15:39685 (R;US) 
Positron-molecule bound states and positive ion production, Compaction of TiH; 65/KCIO, pyrotechnic powder during con- 
15:39991 (RA;US) fined burn, 15:39686 (R;US) 
Mean Free Path ; a Ss POTENTIAL (ELECTRIC) 
Decay rate and other properties of the positronium negative ion, See ELECTRIC POTENTIAL 


Multi-Photon Processes sald . Advances in x-ray line profile analysis to determine microstruc- 
First observation of resonant excitation of high-n states in ture information about ceramics, 15:39297 (BA;US) 
positronium, 15:40003 (J;US) Compaction of TiH;¢s5/KCIO,4 pyrotechnic powder during con- 
Particle Production fined burn, 15:39686 (R;US) 
Positron scattering by atomic hydrogen using optical potentials Effect of rigid inclusions on sintering, 15:39293 (BA;US) 
and with positronium formation, 15:39967 (RA;US) Enhanced processing of perovskite Pb(Mg; ;3Nb2/3)O3 relaxors 


Positron-inert gas differential elastic scattering, 15:39974 through understanding the surface chemistry of the compo- 


Energy Levels 
Optically excited states in positronium, 15:39982 (RA;US) 
Positronium ions and molecules, 15:39987 (RA;US) 
Excitation 
Optically excited states in positronium, 15:39982 (RA;US) 


(RA;US) 
Positronium formation in Ss state in e+-Li scattering, 15:39968 
(RA;US) 
Positronium formation in e+ plus H- collisions, 15:39990 (RA;US) 
Total cross sections for positrons scattered elastically from he- 
lium based on new measurements of total ionization cross 
sections, 15:39976 (RA;US) 
Photon Emission 
Angular correlation studies in noble gases, 15:39973 (RA;US) 
Reflection 
Positronium reflection and positronium beams, 15:39980 (RA;US) 
Resonance 


Positron-molecule bound states and positive ion production, 
15:39991 (RA;US) 


nent powders, 15:39289 (BA;US) 

Gamma-ray attenuation analysis of packing structure evolution 
during powder consolidation, 15:39292 (BA;US) 

IEA/Annex Il power characterization cooperative program, 
15:39286 (BA;US) 

Microwave sintering of alumina at 28 GHz, 15:39295 (BA;US) 

Principles of ceramic shape-forming with powder systems, 
15:39290 (BA;US) 

Small, inexpensive apparatus for the determination of the den- 
sity of powdered materials, 15:39670 (J;US) 
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See also ELECTRIC POWER 
NUCLEAR POWER 
WIND POWER 
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Study on failure modes of boron fiber reinforced aluminum com- 
posite materials by AE method. part 2.: Power spectrum 
analysis of AE waves, 15:39334 (R;JP;in Japanese) 

POWER DISTRIBUTION SYSTEMS 

Effects of pulsed-power loads upon an electric power grid, 
15:39032 (R;US) 

impact of coki load pickup on voltage profiles and overcurrent 
protection in the distribution system, 15:39033 (R;CA) 

POWER GENERATION 

Competition between fuels for electricity generation: Environ- 
mental restrictions, 15:39707 (R;CA) 

Research and development of advanced gas turbine, 15:39152 
(R;JP;In Japanese) 

POWER PLANTS 
See also HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
Bibliography of the Maryland Power Plant and Environmental 
Review Division (eleventh edition), 15:38814 (R;US) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SYSTEMS 

See also INTERCONNECTED POWER SYSTEMS 

Cost and performance characteristics of small cogeneration 
systems: Volume 1, Summary results: Final report, 15:39129 
(R;US) 

Cost and performance characteristics of small cogeneration sys- 
tems: Volume 2, Case histories: Final report, 15:39130 (R;US) 

Inter-utility electricity trade review, 15:39084 (R;CA) 

Power system static security control: Final report. NSF SBIR 
Phase 1 feasibility study, 15:39854 (R;US) 

POWER TRANSMISSION 

See also OVERHEAD POWER TRANSMISSION 

High power impedance matchers with 100-ps _ risetime, 
15:39483 (R;US) 

POWER TRANSMISSION LINES 

Bibliography of the Maryland Power Plant and Environmental 
Review Division (eleventh edition), 15:38814 (R;US) 

TLWorkstation™ code: Version 2.0: Volume 16, CUFAD [Com- 
pression and Uplift Foundation Analysis and Design] manual: 
Final report, 15:39037 (R;US) 

Ultra-low-loss superconducting strip-type transmission lines, cir- 
cuits, and resonators, 15:39038 (P;US) 

POWER TRANSMISSION TOWERS 

TLWorkstation™ code: Version 2.0: Volume 16, CUFAD [Com- 
pression and Uplift Foundation Analysis and Design] manual: 
Final report, 15:39037 (R;US) 

PRAWNS 

Effect of density of prawns on their growth and survival, 

15:38803 (R;CA) 
PRESSURE VESSELS 

Crack arrest toughness determination from stub-panel speci- 
men tests, 15:38943 (BA;US) 

Nuclear reactor pressure vessel flaw distribution development: 
Phase 1, NDE [nondestructive examination] capability and 
sensitivity analyses, 15:38843 (R;US) 

[VENUS facility modifications for pressure vessel fluence exper- 
iments]: Foreign trip report, January 9, 1987—January 18, 
1987, 15:38842 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 

Study of recent fuel oil cost in air lines (Part 2): Fuel consump- 

tion and expense vs. effect, 15:39110 (R;JP;in Japanese) 
PRIMARY COOLANT CIRCUITS 

Design and testing of a thermal liquid level sensor, 15:38989 
(J;US) 

Development of a nuclear pump seal for boiling water reactor 
application, 15:38835 (J;US) 

Safety analyses and evaluations for an increased refueling 
boron concentration, 15:39003 (J;US) 
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PROCESSES (ADIABATIC) 
See ADIABATIC PROCESSES 
‘PROCUREMENT 
Cost benefits of an effective nuclear procurement program, 
15:38873 (J;US) 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PAIR) 
See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION REACTORS 
Design and testing of a thermal liquid level sensor, 15:38989 
J;US 
Sovwahivay of Savannah River Plant loss of coolant accident 
power limit to break size and location, 15:38996 (J;US) 
PROFESSIONAL PERSONNEL 
The professional's development process at Davis-Besse, 
15:38844 (J;US) 
PROMETHIUM 
[High-pressure structural studies of promethium]: Foreign trip 
report, October 20—November 12, 1988, 15:39189 (R;US) 
PROMPT NEUTRONS 
Measurements of the fission prompt neutrons average number, 
15:39621 (R;FR;In French) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPELLANTS 
Hard start problem of the apogee engine for the ETS-VI, 
15:39113 (R;JP;in Japanese) 
PROPORTIONAL COUNTERS 
See also MULTIWIRE PROPORTIONAL CHAMBERS 
Background studies in gas ionizing x ray detectors, 15:39639 
(RA;US) 
Plasma chemistry in wire chambers, 15:39636 (R;US) 
PROTECTION 
See SAFETY 
PROTECTION (CORROSION) 
See CORROSION PROTECTION 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
Structural, theoretical and experimental models of photosyn- 
thetic antennas, donors and acceptors, 15:38772 (BA;US) 
[Radiopharmaceutical and chemotherapeutic drug technology]: 
Foreign trip report, October 30—-December 30, 1987, 
15:39801 (R;US) 
PROTON BEAMS 
On muttiple Siberian snakes, 15:39577 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 
The status of pp collider physics, 15:40022 (R;US) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
Improved limit on axion production in 800-GeV hadronic show- 
ers, 15:40052 (J;US) 
PROTON-PROTON INTERACTIONS 
Proton-proton bremsstrahlung: 
15:40064 (R;CA) 
Study of the proton-proton interaction involving a x° production, 
15:40036 (R;FR;In French) 
PROTONS 
See also SOLAR PROTONS 
QCD evolution of polarized structure functions, 15:40040 (R;FR) 
PROTOPLANETS 
Unidentified infrared features in proto-planetary nebulae, 
15:39884 (RA;FR) 
PROTOSTARS 
The infrared spectral signature of star formation, 15:39879 
(RA;FR) 


What has been learned?, 





PSEUDOSCALAR MESONS 

See also BMESONS 

D MESONS 
KAONS 
Pseudoscalar decay constants in the relativized quark model 
and measuring the CKM matrix elements, 15:40072 (J;US) 
PS+-3105 RESONANCES 
See JPSI-3097 MESONS 
PUBLIC BUILDINGS 

Tisdale energy-efficient recreational complex: Final technical re- 
port on a Renewables-Conservation Demonstration Program 
Project, 15:39143 (R;CA) 

PUBLIC HEALTH 

Pacific Northwest Laboratory annual report for 1989 to the As- 
sistant Secretary for Environment, Safety, and Health: Part 5, 
Environment, safety, health, and quality assurance, 15:39698 
(R;US) 

PUGET SOUND 

Elliott Bay Action Program: Evaluation of potential contaminant 
sources. Puget Sound Estuary Program. Final report and ap- 
pendices, 15:39768 (R;US) 

Elliott Bay Action Program: Guidance for development of moni- 
toring programs to evaluate the success of source control 
within drainage basins. Puget Sound Estuary Program. Final 
report, 15:39769 (R;US) 

Elliott Bay Action Program: Storm drain monitoring approach. 
Puget Sound Estuary Program. Final report, 15:39771 (R;US) 

Elliott Bay Action Program: The relationship between source 
control and recovery of contaminated sediments in two prob- 
lem areas. Puget Sound Estuary Program. Final report, 
15:39770 (R;US) 

Urban Bay Action Program approach: A focused toxics control 
strategy, 15:39767 (R;US) 

PULPS 

See SLURRIES 
PULSARS 

Pulsar timing and gravitational waves, 15:39916 (RA;US) 
PULSE AMPLIFIERS 

Flashlamp pumping of Nd:glass disk amplifiers, 15:40198 (R;US) 
PULSE GENERATORS 

See also HIGH-VOLTAGE PULSE GENERATORS 

Computer controlled MHD power consolidation and pulse 
generation system: Technical progress report, April 1989— 
September 1989, 15:39085 (R;US) 

PULVERIZED FUEL ASH 

See FLY ASH 

PULVERIZED FUELS 

Evaluation of reactivity functions for coal combustion from parti- 

cle size analysis in backmix reactors, 15:38431 (J;US) 
PUMPED LIMITERS 

Neutral particle transport in a tokamak toroidal belt pump limiter, 

15:40220 (J;US) 
PUMPED STORAGE 

Microcomputer simulation of a gas-driven free-piston pump, 

15:40258 (BA;US) 
PUMPS 
Development of a nuclear pump seal for boiling water reactor 
application, 15:38835 (J;US) 
PURITY 
See IMPURITIES 
PWR TYPE REACTORS 
See also ARKANSAS-1 REACTOR 
ARKANSAS-2 REACTOR 
BW STANDARD REACTOR 
CE STANDARD REACTOR 
CALHOUN-1 REACTOR 
CALHOUN-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CONNECTICUT YANKEE REACTOR 
DAVIS BESSE-1 REACTOR 
DAVIS BESSE-2 REACTOR 
DAVIS BESSE-3 REACTOR 
MAINE YANKEE REACTOR 


PWR TYPE REACTORS 
Reactor Safety 


NORTH ANNA-1 REACTOR 
NORTH ANNA-2 REACTOR 
NORTH ANNA-3 REACTOR 
NORTH ANNA-4 REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
ROWE YANKEE REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SHIPPINGPORT REACTOR 
SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-1 REACTOR 
WESTINGHOUSE STANDARD REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
Decision Making 
Decision support system for control and automation of dynami- 
cal processes. Master's thesis, 15:38885 (R;US) 
in 
The design goals and significant features of the safe integral re- 
actor, 15:38988 (J;US) 
Fuel Assemblies 
Axial blanket fuel design and demonstration: Eighth progress 
report, April 1986—June 1989 and project summary, 15:38838 
(R;US) 
Fuel Management 
Hybrid expert system implementation to determine core reload 
patterns, 15:38847 (J;US) 
Plutonium reload experience and perspective in French pressur- 
ized water reactors, 15:38845 (J;US) 
In Core Instruments 
Framatome in-core instrumentation improvements, 15:38853 
(J;US) 
Modifications 
[VENUS facility modifications for pressure vessel fluence exper- 
iments]: Foreign trip report, January 9, 1987—January 18, 
1987, 15:38842 (R;US) 
Pressure Vessels 
Nuclear reactor pressure vessel flaw distribution development: 
Phase 1, NDE [nondestructive examination] capability and 
sensitivity analyses, 15:38843 (R;US) 
Process Control 
Decision support system for control and automation of dynami- 
cal processes. Master's thesis, 15:38885 (R;US) 
Reactor Maintenance 
Nondestructive evaluation of component interiors: Final report, 
15:38830 (R;US) 
Reactor Operation 
Licensee Event Report (LER) compilation, May 1990, 15:38868 
(R;US) 
Reactor Safety 
Analysis of initial Power Burst Facility severe fuel damage tests 
using MELCOR, 15:39018 (J;US) 
Comparisons of critical heat flux correlations with bundle flows, 
15:38997 (J;US) 
Experimental motion behavior of submerged fuel racks, 
15:38973 (J;US) 
Individual plant evaluation uses of MAAP [modular accident 
analysis program] 3.0B, 15:39019 (J;US) 
Individual piant examinations - a NUMARC [Nuclear Manage- 
ment and Resource Council] perspective, 15:38991 (J;US) 
Method of accounting for code safety valve setpoint drift in 
safety analyses, 15:39025 (J;US) 
Mixing analysis due to high-pressure injection in the cold leg and 
downcomer of a pressurized water reactor, 15:38998 (J;US) 
Operational testing of hydrogen ignitors under simulated severe 
accident conditions, 15:39020 (J;US) 
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PWR TYPE REACTORS 
Reactor Safety 


Operator response to incidents, 15:38980 (J;US) 
Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, October 1-December 31, 
1989, 15:38923 (R;US) 
Service water system failures and degradations, 15:38990 (J;US) 
Small-break loss of coolant accident analysis of a nuclear power 
plant, 15:39000 (J;US) 
The design goals and significant features of the safe integral re- 
actor, 15:38988 (J;US) 
Scram 
Operational experience feedback - progress in scram reduction, 
15:38837 (J;US) 
Seismic Effects 
Proceedings of the first international seminar on seismic base 
isolation for nuclear power facilities, 15:38920 (R;US) 
Shielding 
[VENUS facility modifications for pressure vessel fluence exper- 
iments]: Foreign trip report, January 9, 1987—January 18, 
1987, 15:38842 (R;US) 
Shock Absorbers 
Proceedings of the first international seminar on seismic base 
isolation for nuclear power facilities, 15:38920 (R;US) 
Spent Fuel Storage 
Concrete casks for on-site dry storage of spent fuel, 15:38833 
(J;US) 
Dry rod consolidation project spent-fue! characteristics and pro- 
cess results, 15:38855 (J;US) 
Dry-vault storage of spent fuel at the CASCAD facility, 15:38834 
(J;US) 
Overview of the prototypical rod consolidation program, 
15:38856 (J:US) 
Spent Fuels 
Projections of spent-fuel discharges from domestic nuclear 
power plants, 15:38661 (J;US) 
Standardization 
Electricite de France standardized designs: Modifications man- 
agement, 15:39024 (J;US) 
PWR/241 TYPE REACTORS 
See BW STANDARD REACTOR 
PWR/41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PWR/80 TYPE REACTORS 
See CE STANDARD REACTOR 
PYREX 
Advanced packages for power devices: Final report, 15:39475 
(R;US) 
PYRIDINE 
Diffusion in coals: Final technical report, 15:38388 (R;US) 
PYRITE 
Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 6, January 1, 1990—March 31, 1990, 15:38353 (R;US) 
PYRITES 
See PYRITE 
PYROCHEMICAL REPROCESSING 
New capability for isotopic mass tracking in pyroprocess simula- 
tion, 15:38671 (J;US) 
PYRO, a system for modeling fuel reprocessing, 15:38559 (J;US) 


Q 


QUANTUM CHROMODYNAMICS 
QCD evolution of polarized structure functions, 15:40040 (R;FR) 
QUANTUM GRAVITY 
A new quantum representation for canonical gravity and SU(2) 
Yang-Mills theory, 15:40081 (R;DE) 
The critical points of the multimatrix model as the theories of 2-d 
W-gravity, 15:40083 (R;US) 
QUANTUM MECHANICS 
Quantum instability in the kicked rotator with rank-one perturba- 
tion, 15:40141 (R;DE) 
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QUARK MODEL 
See also FLAVOR MODEL 
STRING MODELS 
E;,/M;, and S;,/M,, and their Q? dependence in +,N—A with 
relativized quark-mode! wave functions, 15:40068 (J;US) 
QUARK-ANTIQUARK INTERACTIONS 
Calculation of the heavy-quark potential at large separation on a 
hypercube parallel computer, 15:40097 (J;US) 
QUARKS 
A general sum rule for the top mass from b-physics on Z reso- 
nance, 15:40057 (R;FR) 
Systematics of some ultrarelativistic potential models, 15:40073 
(J;US) 
The status of pp collider physics, 15:40022 (R;US) 
CP and P determination and other applications of 7-lepton and 
t-quark polarimetry, 15:40077 (J;US) 
QUARTZ 
Shock-induced polymorphic transition in quartz, carbon, and 
boron nitride, 15:39320 (R;US) 
QUASARS 
Nearly simultaneous optical, ultraviolet, and x ray observations 
of three PG quasars. Final technical report, 15:39901 (R;US) 
QUINONES 
Investigations of some aspects of chemistry in alkali chloroalu- 
minate melts, 15:39401 (R;US) 


R 


R CODES 
Illustrative emission reduction scenarios, 15:39726 (BA;US) 
RADAR 
Study of potential ionospheric effects on space-based radars. 
Report for 7 July 1987-28 February 1988, 15:39945 (R;US) 
RADIANT HEAT TRANSFER 
Survey concerning hydrogen suppling system for phosphoric 
acid fuel cells (Part 2), 15:39089 (R;JP;in Japanese) 
RADIATION ACCIDENTS 
ARAC [Atmospheric Release Advisory Capability]: Early phase 
dose assessment for Department of Energy’s Federal Radio- 
logical Monitoring and Assessment Program, 15:38970 (J;US) 
Lyoluminescence of saccharides for radiation dose determina- 
tion (personnel dosimetry) in armed forces. Interim report, 
15:39619 (R;DE;In German) 
Simulation of the atmospheric dispersion of radioactivity from 
the Chernobyl accident, 15:38959 (J;US) 
RADIATION BELTS 
Development and use of data analysis procedures for the 
CRRES payloads AFGL-701-2/dosimeter and AFGL-701- 
4/fluxmeter and application of the data analysis results to 
improve the static and dynamic models of the earth's radiation 
belts. Technical report, 15:39941 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
Earth-orbiting resonant-mass gravitational wave detectors, 
15:39915 (RA;US) 
Predictions of radiation backgrounds for GRO/OSSE. Technical 
memo, 15:39616 (R;GB) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
A geographical basis for long-range dose assessment calcula- 
tions, 15:38956 (J;US) 





DEPDOSE: A microcomputer program for calculating external 
dose from deposited radioactivity, 15:38965 (J;US) 

Managing cleanup costs using a hydrogeological and topologi- 
cal zone analysis, 15:38697 (J;US) 

Pathway analysis approach comparing health effects from 
chemical carcinogens/radionuclides, 15:38698 (J;US) 

Utilizing radiological environmental pathway analysis to manage 
site remedial action, 15:38696 (J;US) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Radiation standards and public perceptions of risk, 15:39066 
(J;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 

Environmental data personal computer documentation programs 

at Oyster Creek nuclear generating station, 15:38901 (J;US) 
RADIATION MONITORS 

Low-cost continuous radon monitor: 

15:39713 (R;US) 
RADIATION PROTECTION 

State oversight review of Waste Isolation Pilot Plant radiation 
protection and measurement programs, 15:38672 (J;US) 

Transport of radioactive materials in the United States: An inte- 
grated and cooperative effort, 15:38563 (BA;US) 

[Implementation of dose equivalent meters]: Foreign trip report, 
October 8-21, 1988, 15:39823 (R;US) 

[Radiation dosimetry]: Foreign trip report, February 26, 1987— 
March 8, 1987, 15:40121 (R;US) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also LIGHT SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

Bunch beam production and microwave generation in reditrons, 
15:38743 (BA;US) 

Los Alamos high-power microwave source development: The 
resonant-cavity virtual cathode and the large-orbit gyrotron, 
15:38742 (BA;US) 

RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Transport theory invariant imbedding and integral equations: 
Proceedings in honor of G.M. Wing’s 65th birthday, 15:40158 
(B;US) 

RADIATIONS 
See also BACKGROUND RADIATION 
ELECTROMAGNETIC RADIATION 
IONIZING RADIATIONS 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

[Nuclear medicine and radiation research]: Foreign trip report, 
July 3-26, 1987, 15:39798 (R;US) 

RADICALS 

Combined effect of isotopic substitution, temperature, and mag- 
netic field on the lifetimes of triplet biradicals. Scientific report 
88-89, 15:39400 (R;US) 

RADIO EQUIPMENT 
TLWorkstation™ code: Version 2.0: Volume 10, RNOISE man- 
ual: Final report, 15:39036 (R;US) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 


Phase 1 final report, 


RADIOACTIVE WASTE FACILITIES 


RADIOACTIVE MATERIALS 

See also RADIOACTIVE WASTES 

1989 Effluent and environmental monitoring report for the Bettis 
Power Laboratory, 15:39722 (R;US) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials from Pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 15:38692 (R;US) 

Radioactive and hazardous materials transportation: What local 
Officials are telling us, 15:39048 (R;US) 

Tabletop exercises: Cooperative training for transportation inci- 
dents, 15:38687 (R;US) 

Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, New 
York, 15:38691 (R;US) 

[Design and licensing of radioactive material shipping contain- 
ers}: Foreign trip report, June 6, 1987-June 13, 1987, 
15:38561 (R;US) 


RADIOACTIVE WASTE DISPOSAL 

Answers to the most frequently asked questions about low-level 
radioactive waste disposal in the United States, 15:38568 
(R;US) 

Dissolution mechanisms of thorium and uranium isotopes from 
monazite, 15:38641 (BA;US) 

Gas and water transport from the WP-Cave repository, 
15:38632 (RA;SE) 

Interim report on the settlement test in Stripa, 15:38633 (R;SE) 

SKB WP-Cave project: Some notes on technical issues, 
15:38630 (R;SE) 

Temperature distribution in WP-Cave when shafts are filled with 
sand/water mixture, 15:38631 (RA;SE) 

The impact of new technology on compact disposal costs, 
15:38657 (J;US) 

The systems integration operations/logistics model as a 
decision-support tool, 15:38667 (J;US) 

Transport of escaping nuclides from the WP-Cave repository to 
the biosphere. Influence of the hydraulic cage, 15:39746 
(RA;SE) 


RADIOACTIVE WASTE FACILITIES 

See also WIPP 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 7, Calculations, 15:38586 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 4, Calculations, 15:38583 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 15, Calculations, 
15:38594 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 10, Calculations, 
15:38589 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 6, Calculations, 15:38585 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 12, Calculations, 
15:38591 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 9, Calculations, 15:38588 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 1, Calculations, 15:38580 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 1, Book 4, Design description, 
15:38576 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 6, Book 1, Design studies, 
15:38605 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 1, Book 2, Design description, 
15:38574 (R;US) 
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Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 8, Calculations, 15:38587 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 5, Calculations, 15:38584 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 2, Calculations, 15:38581 
(R;US) 

integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 13, Calculations, 
15:38592 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 3, Calculations, 15:38582 
(R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 11, Calculations, 
15:38590 (R;US) 

Cost Estimation 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 6, Cost estimate, 
15:38600 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 4, Cost estimate, 
15:38598 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 10, Cost estimate, 
15:38604 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 7, Cost estimate, 
15:38601 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 3, Cost estimate, 
15:38597 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 1, Cost estimate 
summaries, 15:38595 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 5, Cost estimate, 
15:38599 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 8, Cost estimate, 
15:38602 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 5, Book 2, Cost estimate, 
15:38596 (R;US) 

Integral Monitored Retrievable Storage [MRS] Facility concep- 
tual design report: Volume 5, Book 9, Cost estimate, 
15:38603 (R;US) 

Design 

Reactive geochemical transport problems in nuclear waste anal- 

yses, 15:38644 (BA;US) 
Engineering Drawings 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 3, Book 1, Design drawings, 
15:38578 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 3, Book 2, Design drawings, 
15:38579 (R;US) 

Feasibility Studies 
Performance-assessment support for the design of the Yucca 
Mountain exploratory-shaft facility, 15:38625 (R;US) 
Financing 
The cost of low-level radwaste disposal in Texas, 15:38658 (J;US) 
Operation 

Operation and maintenance of the new waste calcining facility, 
15:38646 (BA;US) 

Technical and project highlights for the defense waste process- 
ing facility, 15:38638 (BA;US) 

Planning 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 6, Book 2, Design studies, 
15:38606 (R;US) 
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Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 1, Book 1, Design description, 
executive summary, 15:38573 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 7, Geotechnical description, Clinch 
River Site, basis for design, 15:38607 (R;US) 

Projections of spent-fuel discharges from domestic nuclear 
power plants, 15:38661 (J;US) 

R Codes 

Repository simulation system (REPSIMS) for design analyses, 

15:38663 (J;US) 
Regulations 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 2, Regulatory assessment 
document, 15:38577 (R;US) 

Remedial Action 

Environmental restoration and waste management: Five-year 

plan, Fiscal Years 1992-1996, 15:38693 (R;US) 
Safeguards 

International safeguards aspects of spent fuel in permanent ge- 
ologic repositories, 15:38737 (J;US) 

Safeguards issues relevant to geologic disposal of spent nu- 
clear fuels, 15:38736 (J;US) 

Technical bases for OCRWM's [Office of Civilian Radioactive 
Waste Management] policy decisions on international safe- 
guards, 15:38723 (J;US) 

Site Selection 

Site selection and licensing issues - California low-level radioac- 

tive waste disposal project, 15:38656 (J;US) 
Specifications 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual basis for design, 15:38572 (R;US) 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 1, Book 3, Design description, 
15:38575 (R;US) 

Technology Assessment 

Hanford waste vitrification plant technology progress, 15:38639 

(BA;US) 
Thermal Analysis 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 14, Calculations, 
15:38593 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 

A systems engineering cost analysis capability for assessing nu- 
clear waste management system cost performance, 15:38681 
(J;US) 

Modeling the nuclear waste stream for the Department of En- 
ergy, 15:38666 (J;US) 

Models developed for the Total System Life Cycle Cost Analy- 
sis, 15:38680 (J;US) 

Modern econobabble: The disparate costs of risk reduction, 
15:386589 (J;US) 

System engineering in the Nuclear Regulatory Commission li- 
censing process: Program architecture process and structure, 
15:38664 (J;US) 

The Office of Civilian Radioactive Waste Management (OCRWM) 
systems integration modeling system, 15:38665 (J;US) 

WASTES-Il, a logistics simulation tool for assessing system per- 
formance of the commercial nuclear waste management 
system, 15:38662 (J;US) 

RADIOACTIVE WASTE PROCESSING 
PYRO, a system for modeling fuel reprocessing, 15:38559 (J;US) 
RADIOACTIVE WASTE STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Overview of the U.S. program for the disposal of spent nuclear 
fuel and high-level waste, 15:38642 (BA;US) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 

Assessment of technologies for the remediation of radioactively 
contaminated Superfund sites, 15:39738 (R;US) 

Development of the melt-cast process for CsCl encapsulation, 
15:38566 (R;US) 





Hanford Protective Barriers Program water-erosion studies, FY 
1989, 15:39744 (R;US) 

Nondestructive analyses of TRU [transuranic] waste and pro- 
cesses at the Savannah River Site, 15:38685 (J;US) 

TRU [transuranic] population control by sorting waste at the 
source, 15:38684 (J;US) 

Underground tank vitrification: Engineering-scale test results, 
15:38620 (R;US) 

[immobilization of radioactive wastes]: 
November 7-26, 1986, 15:38614 (R;US) 

RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGY 

Cytodiagnosis of damage caused by external noxes which in- 
duce free radicals - cytodiagnosis and radiobiology. Interim 
report, 15:39817 (R;DE;In German) 

[Nuclear medicine and radiation research]: Foreign trip report, 
July 3-26, 1987, 15:39798 (R;US) 

RADIOCARBON DATING 

See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
RADIOISOTOPES 

Health effects assessment summary tables: Fourth quarter, FY 
1989, 15:39844 (R;US) 

Japanese Evaluated Nuclear Data Library, Version-3: JENDL-3, 
15:40099 (R;JP) 

Production of exotic beams at the LBL 88-inch Cyclotron by the 
ISOL method, 15:39540 (R;US) 

[Price and availability of isotope materials and related services]: 
Foreign trip report, September 3-17, 1988, 15:38740 (R;US) 

RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 

Filmless radiology: The design, integration, implementation, and 
evaluation of a digital imaging network. Potential investiga- 
tions to be conducted in conjunction with the Digital-Imaging 
Network System (DINS) evaluation project. Revision 1. Annual 
report, 1 March 1987-28 February 1988, 15:39797 (R;US) 

Filmless radiology: The design, integration, implementation, and 
evaluation of a digital-imaging network. The applicability of 
digital imaging to the US Army combat medical care system. An- 
nual report, 1 March 1986-28 February 1987, 15:39796 (R;US) 

RADIOMETERS 

Technical activities 1989, Electron and Optical Physics Division, 

15:39640 (R;US) 
RADIONUCLIDE MIGRATION 

Analytic solution of pseudocolloid migration in fractured rock, 
15:39750 (J;US) 

Gas flow in and out of a nuclear waste container, 15:38647 (J;US) 

Hanford waste-form release and sediment interaction: A status 
report with rationale and recommendations for additional 
studies, 15:39780 (R;US) 

Isotopic effects on solubility-limited mass transfer, 15:38648 
(J;US) 

User’s guide to the MATHEW/ADPIC [Mass-Adjusted THRee- 
dimensional Wind/Atmospheric Diffusion Particle-In-Cell] 
models, 15:39721 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

[Cardiology and nuclear medicine]: Foreign trip report, October 
1-12, 1988, 15:39802 (R;US) 

[Radiolabeling techniques using iodine-123]: Foreign trip report, 
August 11-30, 1987, 15:39799 (R;US) 


Foreign trip report, 


REACTOR ACCIDENTS 


[Radiopharmaceutical and chemotherapeutic drug technology]: 
Foreign trip report, October 30-December 30, 1987, 
15:39801 (R;US) 

RADIUM 226 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials from Pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 15:38692 (R;US) 

RADON 

Diffusion of radon gas in soil cavities, 15:39732 (J;US) 

Electret dosimeters and their applications in radiation measure- 
ments, 15:39655 (J;US) 

Expert systems for radon mitigation, 15:39104 (BA;US) 

Low-cost continuous radon monitor: Phase 1 final report, 
15:39713 (R;US) 

Pacific Northwest Laboratory annual report for 1989 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
15:39825 (R;US) 

Public response to radon information: A case study of the Bon- 
neville Power Administration’s indoor air quality education 
program, 15:39107 (BA;US) 

RADON 222 

E-perm radon monitors for determining waterborne concentra- 

tions of dissolved in radon 222Rn, 15:39653 (J;US) 
RADON 223 

Evidence for a fine structure in '* C radioactivity, 15:40109 
(R;FR;In French) 

On the interpretation of the '* C fine structure observed in the 
223 Ra decay, 15:40116 (R;FR) 


RARE EARTH ALLOYS 
Effect of Ta2Os5, and HfO2 alloying on the transformability of 
Y203-stabilized tetragonal ZrO2, 15:39300 (J;US) 
RARE GASES 
See also ARGON 
HELIUM 
NEON 
RADON 
XENON 
Angular correlation studies in noble gases, 15:39973 (RA;US) 
Lattice dynamics of ionic crystals, 15:40136 (J;US) 
Positron-inert gas differential elastic scattering, 
(RA;US) 
RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 


REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
REACTOR CORE DISRUPTION 

A review of population dose estimates following the Chemobyl 
accident, 15:38966 (J;US) 

Application of Insight 2+ to safety analysis, 15:38891 (RA;XA) 

Demands on expert systems from the regulatory side: Applica- 
bility constraints, 15:38825 (RA;XA) 
Effect of airbourne hygroscopic matter on aerosol behavior in se- 
vere nuclear power plant accidents. Thesis, 15:38930 (R;Fl) 
Examination of some assumed severe reactor accidents at the 
Olkiluoto nuclear power plant, 15:38933 (R;Fl;In Finnish) 

Higher operational safety of nuclear power plants by evaluating 
the behaviour of operating personnel, 15:38840 (RA;XA) 

Human error classification and data collection - Survey in an In- 
dian nuclear power plant, 15:38860 (RA;XA) 

Human errors - human caused, environment caused, 15:38859 
(RA;XA) 

Monitoring Chernobyl fallout in population centers near the Sa- 
vannah River Plant site, 15:38967 (J;US) 

Outline of the development of a nuclear power plant human fac- 
tor data base, 15:38823 (RA;XA) 

Possibilities and necessity of the human error data collection at 
the Paks nuclear power plant, 15:38839 (RA;XA) 

Radiation doses in Sweden after the Chernobyl accident, 
15:38958 (J;US) 

Response to severe-accident policy statement: Boiling water re- 
actor containment vulnerability assessment, 15:39001 (J;US) 

SSPB activities on analyzing human performance problems, 
15:38818 (RA;XA) 


15:39974 
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REACTOR ACCIDENTS 


TRUMP-BD: A computer code for the analysis of nuclear fuel as- 
semblies under severe accident conditions, 15:38931 (R;US) 
Time-dependent study of Chernobyl fallout near Savannah 
River Site, 15:38968 (J;US) 
Use of expert knowledge in monitoring automated systems for 
NPP power unit operation, 15:38829 (RA;XA) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
REACTOR COOLING SYSTEMS 
Component fragility data base for reliability and probability stud- 
ies, 15:38947 (BA;US) 
Computer programs for eddy-current defect studies, 15:38880 
(R;US) 
Evaluation of erosion/corrosion damage at two nuclear power 
plants, 15:38948 (BA;US) 
Nondestructive evaluation of component interiors: Technology 
assessment: Final report, 15:38879 (R;US) 
Survey of boric acid corrosion of carbon steel components in 
nuclear plants, 15:38841 (R;US) 
The effect of plastic behavior on damping in piping systems, 
15:38949 (BA;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume M, 15:38937 (B;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology, 15:38936 (B;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume D, 15:38895 (B;US) 
[Centralized Reliability Data Organization (CRDO)]: Foreign trip 
report, April 10, 1987—April 17, 1987, 15:38861 (R;US) 
REACTOR CONTROL SYSTEMS 
An expert system for diagnosis of nuclear power plant transients 
and accidents, 15:38894 (RA;XA) 
Envisaged role of expert systems in control and instrumentation 
of Indian PHWRs, 15:38888 (RA;XA) 
Self-teaching neural network learns difficult reactor control prob- 
lem, 15:38899 (J;US) 
The quality of computerized alarm processing underlies operat- 
ing quality, 15:38983 (J;US) 
The use of expert systems for operations support in the CANDU 
nuclear power supply system, 15:38893 (RA;XA) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
Protection system modifications in Westinghouse pressurized 
water reactors to reduce the frequency of unnecessary 
feedwater-related trips, 15:39022 (J;US) 
REACTOR CORE DISRUPTION 
Analysis of initial Power Burst Facility severe fuel damage tests 
using MELCOR, 15:39018 (J;US) 
Individual plant evaluation uses of MAAP [modular accident 
analysis program] 3.0B, 15:39019 (J;US) 
Individual plant examinations - a NUMARC [Nuclear Manage- 
ment and Resource Council] perspective, 15:38991 (J;US) 
REACTOR FUELING 
Safety analyses and evaluations for an increased refueling 
boron concentration, 15:39003 (J;US) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also IN CORE INSTRUMENTS 
A computer-based calibration check of redundant instrumenta- 
tion at San Onofre, 15:39016 (J;US) 
REACTOR KINETICS 
PARET/ANL and RELAP5/MOD2 benchmarking comparison 
with the Spert-IV test data, 15:38999 (J;US) 
REACTOR MAINTENANCE 
Human reliability data collection for qualitative modelling and 
quantitative assessment, 15:38819 (RA;XA) 
Nuclear Regulatory Commission (NRC) regulatory activities on 
nuclear power plant maintenance, 15:38981 (J;US) 
REACTOR MATERIALS 
See also NUCLEAR FUELS 
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A new view of the ultrasonic behavior of cast austentic steels, 
15:38953 (BA;US) 

Ultrasonic beam profiles in coarse grained materials, 15:38952 
(BA;US) 


REACTOR MONITORING SYSTEMS 

An analytical approach to achieving fault tolerance in nuclear 
power piant sensors, 15:38898 (J;US) 

An expert system for diagnosis of nuclear power plant transients 
and accidents, 15:38894 (RA;XA) 

Envisaged role of expert systems in control and instrumentation 
of Indian PHWRs, 15:38888 (RA;XA) 

The essential systems status monitor for Heysham 2 nuclear 
power station, 15:38890 (RA;XA) 

The use of expert systems for operations support in the CANDU 
nuclear power supply system, 15:38893 (RA;XA) 


REACTOR OPERATION 

See also REACTOR START-UP 

Babcock and Wilcox Owners’ Group program: Trip reduction 
and transient response improvement, 15:38850 (J;US) 

Higher operational safety of nuclear power plants by evaluating 
the behaviour of operating personnel, 15:38840 (RA;XA) 

Human error classification and data collection - Survey in an In- 
dian nuclear power plant, 15:38860 (RA;XA) 

Investigation of organizational structures of nuclear power 
plants and their cooperation with superordinate organizational 
structures. Phase 2. Interaction of nuclear power plant opera- 
tion with superordinated organizational structures, 15:38869 
(R;DE;in German) 

Licensee Event Report (LER) compilation, May 1990, 15:38868 
(R;US) 

Operational experience feedback - progress in scram reduction, 
15:38837 (J;US) 

Possibilities and necessity of the human error data collection at 
the Paks nuclear power plant, 15:38839 (RA;XA) 

Scram reduction at Arkansas Nuclear One unit 2, 15:38900 (J;US) 

Scram reduction program success at Combustion Engineering 
nuclear steam supply system plants, 15:38854 (J;US) 

The need for independent operation reviews, 15:38874 (J;US) 

Trip reduction during reactor start-ups at Arkansas Nuclear One 
unit 2 based on human factors, 15:38849 (J;US) 


REACTOR OPERATORS 

Limitations in simulator time-based human reliability analysis 
methods, 15:38984 (J;US) 

Operator response to incidents, 15:38980 (J;US) 

PLEVIS [Plant Engineering Visual and Interactive Simulator], a 
plant engineering visual and interactive simulator, 15:38896 
(J;US) 

Teamwork and problem solving in the control room, 15:38871 
(J;US) 

The APEX project: A collaborative expert system demonstrator 
project, 15:38892 (RA;XA) 

The Cognitive Environment Simulation as a tool for modeling 
human performance and reliability: Main report: Volume 2, 
15:38925 (R;US) 

The Cognitive Environment Simulation as a tool for modeling 
human performance and reliability: Executive summary: Vol- 
ume 1, 15:38924 (R;US) 

The human performance evaluation system at Virginia Power, 
15:38982 (J;US) 


REACTOR SAFETY 
Human Factors 

A hypothesis generation model of initiating events for nuclear 
power plant operators, 15:38975 (J;US) 

An approach to human error minimization in PHWR safety re- 
lated operations, 15:38858 (RA;XA) 

An ex-control room human reliability model, 15:38976 (J;US) 

Can the human error concept be transcended?, 15:38986 (J;US) 

Enhancing leadership at a nuclear power plant - a systematic 
approach, 15:38979 (J;US) 

Human characteristics affecting nuclear safety, 
(RA;XA) 

Human errors - human caused, environment caused, 15:38859 
(RA;XA) 


15:38821 





Human reliability data collection for qualitative modelling and 
quantitative assessment, 15:38819 (RA;XA) 

Human reliability models validation using simulators, 15:38822 
(RA;XA) 

Lessons learned from the Nuclear Regulatory Commission in- 
spection program of emergency operating procedures, 
15:38978 (J;US) 

Limitations in simulator time-based human reliability analysis 
methods, 15:38984 (J;US) 

Nuclear Regulatory Commission (NRC) regulatory activities on 
nuclear power plant maintenance, 15:38981 (J;US) 

Operator response to incidents, 15:38980 (J;US) 

Preserving experience through expert systems, 15:38977 (J;US) 

The human performance evaluation system at Virginia Power, 
15:38982 (J;US) 

The quality of computerized alarm processing underlies operat- 
ing quality, 15:38983 (J;US) 

Measuring Methods 

A yardstick for measuring nuclear power piant safety, 15:39008 
(J;US) 

Probabilistic Estimation 

Component fragility data base for reliability and probability stud- 
ies, 15:38947 (BA;US) 

Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume M, 15:38937 (B;US) 

Program Management 

Integrating individual plant evaluations in the overall manage- 

ment of safety, 15:38994 (J;US) 
Research Programs 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, October 1-December 31, 
1989, 15:38923 (R;US) 

REACTOR START-UP 

Trip reduction during reactor start-ups at Arkansas Nuclear One 

unit 2 based on human factors, 15:38849 (J;US) 
REACTOR VESSELS 

Crack arrest toughness determination from stub-panel speci- 
men tests, 15:38943 (BA;US) 

Reactor tank repair at the US Geological Survey, 15:38906 (J;US) 

Residual life assessment of light water reactor pressure vessels, 
15:38946 (BA;US) 

SASSYS-1 modelling of RVACS/RACS heat removal in an LMR, 
15:38944 (BA:US) 

Status of research to assess radiation effects on crack-arrest 
toughness of RPV steels, 15:38951 (BA;US) 

Transactions of the 10th international conference on structural 
mechanics in reactor technology: Volume H, 15:38938 (B;US) 

READOUT SYSTEMS 

Construction and test of the analog electronics for the planar drift 

chambers of the ZEUS detector, 15:39620 (R;DE;In German) 
REAL TIME SYSTEMS 
Decision support system for control and automation of dynami- 
cal processes. Master's thesis, 15:38885 (R;US) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECTIFIERS 
Characterization and development report for the SA3263 a high 
voltage rectifier, 15:39482 (R;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REENTRY VEHICLES 

A users’ manual for MCPRAM [Monte Carlo PReprocessor for 
AMEER] and for the fuze options in AMEER [Aero Mechanical 
Equation Evaluation Routines], 15:40145 (R;US) 

REFLECTIVE COATINGS 

Damage measurements on optical materials for use in high- 
peak-power lasers, 15:39485 (R;US) 

Investigation of metal coatings for the free electron laser, 
15:39665 (BA;US) 

Laser damage database at 1064 nm, 15:39484 (R;US) 

REFRIGERANTS 

The recycling of refrigerant chlorofluorocarbons, 15:39134 

(RA;CA) 


RESEARCH PROGRAMS 


REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REGENERATIVE FUEL CELLS 

Integrated regenerative fuel cell experimental evaluation. Final 

report, 11 January 1988-30 June 1989, 15:39088 (R;US) 
REGULATIONS 

Environmental restoration and waste management: Five-year 
pian, Fiscal Years 1992-1996, 15:38693 (R;US) 

Pacific Northwest Laboratory annual report for 1989 to the As- 
sistant Secretary for Environment, Safety, and Health: Part 5, 
Environment, safety, health, and quality assurance, 15:39698 
(R;US) 

Performance-assessment support for the design of the Yucca 
Mountain exploratory-shaft facility, 15:38625 (R;US) 

Potential for long-term isolation by the Waste Isolation Pilot 
Plant disposal system: Status report, 15:38628 (R;US) 

Tiger Team assessment of the Brookhaven National Laboratory: 
Volume 1, 15:38688 (R;US) 

Tiger Team assessment of the Brookhaven National Laboratory: 
Volume 2, Appendices, 15:38689 (R;US) 

REINFORCED CONCRETE 

Concrete containment analysis including thermal effects, 
15:38939 (BA;US) 

NFAP calculation of the response of a 1/6 scale reinforced con- 
crete containment model, 15:38941 (BA;US) 

Posttest analysis of the 1:6 scale reinforced concrete contain- 
ment, 15:38942 (BA;US) 

RELATIVISTIC PLASMA 

Nonlinear wake-field generation and relativistic focusing of in- 

tense laser pulses in plasmas, 15:40017 (J;US) 
RELATIVITY THEORY 

Applied general relativity, 15:39911 (RA;US) 

Experimental constraints on metric and non-metric theories of 
gravity, 15:39907 (RA;US) 

Gravitational radiation as a test of relativistic gravity, 15:39902 
(RA;US) 

Icarus lander, 15:39925 (RA;US) 

New tests with old data, 15:39929 (RA;US) 

Optical interferometers for tests of relativistic gravity in space, 
15:39928 (RA;US) 

Small Mercury Relativity Orbiter, 15:39926 (RA;US) 

The gravity probe B relativity gyroscope program, 15:39921 
(RA;US) 

RELIABILITY 

[Centralized Reliability Data Organization (CRDO)]: Foreign trip 

report, April 10, 1987—April 17, 1987, 15:38861 (R;US) 
RELIEF VALVES 

Method of accounting for code safety valve setpoint drift in 

safety analyses, 15:39025 (J;US) 
REMEDIAL ACTION 

Defense waste and environmental restoration programs: Fiscal 
year 1990 quarterly status, January-March 1990, 15:38637 
(R;US) 

Environmental restoration and waste management: Five-year 
plan, Fiscal Years 1992-1996, 15:38693 (R;US) 

Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, New 
York, 15:38691 (R;US) 

REMOTE HANDLING 

Integral Monitored Retrievable Storage (MRS) Facility concep- 
tual design report: Volume 4, Book 6, Calculations, 15:38585 
(R;US) 

REMOTE VIEWING EQUIPMENT 
[Meetings on robotic vision technology]: Foreign trip report, De- 
cember 13-27, 1986, 15:39439 (R;US) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
SOLAR ENERGY 
TIDAL POWER 
WIND POWER 

Conservation and renewable energy program: Bibliography, 

1990 edition, 15:39091 (R;US) 
RESEARCH PROGRAMS 
See also COORDINATED RESEARCH PROGRAMS 
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Research and development in the 1980s: An overview: Final re- 
port, 15:39083 (R;US) 
RESEARCH REACTORS 
See also FFTF REACTOR 
GRENOBLE REACTOR 
MNR REACTOR 
MURR REACTOR 
Generation of lumped fission product cross sections for high- 
burnup, highly enriched uranium fuel, 15:38913 (J;US) 
Measuring the productivity of university research reactors, 
15:38907 (J;US) 
The value and cost of university research reactors, 15:38910 
(J;US) 
RESERVOIR FLUIDS 
Mathematical modeling of high-pH chemical flooding, 15:38453 
(J;US) 
RESERVOIR ROCK 
COz mobility control by carbonate precipitation: A modeling 
study, 15:38449 (BA;US) 
Devonian shale gas production: Mechanisms and simple mod- 
els, 15:38519 (BA;US) 
Generation and testing of random fields and the conditional sim- 
ulation of reservoirs, 15:38438 (R;US) 
Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization: Task 1, 15:38445 (R;US) 
RESID 
See PETROLEUM RESIDUES 


RESIDENCES 
See HOUSES 


RESIDENTIAL BUILDINGS 

See also HOUSES 

CWS-fired residential warm-air heating system: Phase 2 final 
report, August 1, 1988—March 1, 1990, 15:38413 (R;US) 

Comparing measured savings and cost effectiveness of multifam- 
ily retrofits in the United States and Europe, 15:39108 (J;US) 

HUD (Housing and Urban Development) Intermediate Minimum 
Property Standards Supplement 4930.2 (1989 edition). Solar 
heating and domestic hot water systems, 15:39102 (R;US) 

implementing energy conservation programs for new residential 
and commercial buildings, 15:39109 (J;US) 

RESIDENTIAL SECTOR 

Commercial and Residential Energy Use and Emissions Simu- 
lation System (CRESS): Configuration for projecting 
emissions from commercial and residential sources: 1985 
test runs, 15:38407 (R;US) 

RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESINS 

Space plane model for visual measurement of aerodynamic 

heating, 15:39111 (R;JP) 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE IONIZATION MASS SPECTROSCOPY 
Investigation of optical damage via resonance ionization mass 
spectrometry, 15:39659 (BA;US) 
RESOURCE CONSERVATION 
Oil and gas conservation on Canada lands, 15:39057 (R;CA) 
RESOURCE DEVELOPMENT 
Biological Effects 

Gulf of Mexico Sales 131, 135, and 137: Central, western, and 
eastern planning areas. Draft envirorimental impact state- 
ment, 15:38506 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fish and invertebrates (Pacific Northwest): Pacific 
geoduck clam, 15:39756 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Cran- 
gonid shrimp, 15:39761 (R;US) 
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Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Ling- 
cod, 15:39755 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Mid-Atlantic Bight): At- 
lantic and shortnosed sturgeons, 15:39758 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Dun- 
geness crab, 15:39757 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Pa- 
cific herring, 15:39762 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Sock- 
eye salmon, 15:39753 (R;US) 

Species profiles: Life histories and environmental requirements’ 
of coastal fishes and invertebrates (Pacific Northwest): Dover 
and rock soles, 15:39759 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Brown 
rock crab, red rock crab, and yellow crab, 15:39754 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida): Reef- 
building tube worm, 15:39752 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): 
Olympia oyster, 15:39760 (R;US) 

Environmental impacts 

Gulf of Mexico Sales 131, 135, and 137: Central, western, and 
eastern planning areas. Draft environmental impact state- 
ment, 15:38506 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fish and invertebrates (Pacific Northwest): Pacific 
geoduck clam, 15:39756 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Sock- 
eye salmon, 15:39753 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Cran- 
gonid shrimp, 15:39761 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Brown 
rock crab, red rock crab, and yellow crab, 15:39754 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Mid-Atlantic Bight): At- 
lantic and shortnosed sturgeons, 15:39758 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Pa- 
cific herring, 15:39762 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida): Reef- 
building tube worm, 15:39752 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Ling- 
cod, 15:39755 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): 
Olympia oyster, 15:39760 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Northwest): Dover 
and rock soles, 15:39759 (R;US) 

Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Pacific Southwest): Dun- 
geness crab, 15:39757 (R;US) 


RETORTED SHALES 
See SPENT SHALES 


REVERSE OSMOSIS 
See OSMOSIS 


REVERSE-FIELD PINCH 
A “new” approach to the quantitative statistical dynamics of 
plasma turbulence: The optimum theory of rigorous bounds 
on steady-state transport, 15:40154 (R;US) 
First results from the Madison Symmetric Torus reversed field 
pinch, 15:40176 (J;US) 





RHENIUM 
Surface chemistry of monolayer metallic films on Re(0001) and 
Mo(110), 15:39215 (J;US) 
RHIZOBIUM 
\dentification and manipulation of Rhizobium phytohormone 
genes: Final report, 15:39789 (R;US) 
RHODIUM 
Characterization of Rh films on Ta(110), 15:39220 (J;US) 
Electrochemical oxidation of methane at metal and metal oxide 
electrodes. Final report, December 1, 1986-December 1, 
1989, 15:38517 (R;US) 
RHODIUM COMPLEXES 
The surface chemistry of isolated and aggregated silica-bound 
rhodium complexes, 15:39411 (J;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
Expert systems applications in probabilistic risk assessment, 
15:38828 (RA;XA) 
RIVER BEND-1 REACTOR 
Root-cause analysis training at River Bend Station, 15:38832 
(J;US) 
RIVER BEND-2 REACTOR 
Root-cause analysis training at River Bend Station, 15:38832 
(J;US) 
RIVERS 
See also CLINCH RIVER 
Lake and river bottom sampling. January 1977-April 1990 (A Bib- 
liography from the Selected Water Resources Abstracts data 
base). Report for January 1977-April 1990, 15:39775 (R;US) 
RIVETS 
See FASTENERS 
ROBOTS 
A review of physical security robotics at Sandia National Labo- 
ratories, 15:39681 (R;US) 
Autonomous trajectory generation for mobile robots with non- 
holonomic and steering angle constraints, 15:39429 (R;US) 
Frequency shaped sliding mode synthesis, 15:39448 (R;US) 
Robotic design for an automated uranium solution enrichment 
system, 15:38549 (R;US) 
[Advanced robotics program workshop]: Foreign trip report, May 
9-16, 1987, 15:39441 (R;US) 
[Meetings on robotic vision technology]: Foreign trip report, De- 
cember 13-27, 1986, 15:39439 (R;US) 
[Robotic hands]: Foreign trip report, September 4—September 
11, 1988, 15:39443 (R;US) 
[Technical exchange in robotics for reactor decommissioning 
between the USA and Japan]: Foreign trip report, September 
6-15, 1987, 15:39442 (R;US) 
[Workshop on mobile robot issues]: Foreign trip report, May 9— 
16, 1987, 15:39440 (R;US) 
ROCK-FLUID INTERACTIONS 
Authigenic clay minerals in the Rustler Formation, WIPP [Waste 
Isolation Pilot Plant] Site area, New Mexico, 15:38623 (R;US) 
ROCKET ENGINES 
Hard start problem of the apogee engine for the ETS-VI, 
15:39113 (R;JP;in Japanese) 
Performance evaluation of LE-7 high pressure pumps, 15:39112 
(R;JP;In Japanese) 
ROCKS 
Analytic solution of pseudocolloid migration in fractured rock, 
15:39750 (J;US) 
Capabilities for measuring physical and chemical properties of 
rocks at high pressure, 15:39343 (R;US) 
Investigation of ultrasonic wave interactions with fluid-saturated 
porous rocks: [Progress report], 15:38439 (R;US) 


RUTHENIUM OXIDES 


Isotopic effects on solubility-limited mass transfer, 15:38648 
(J;US) 
Thermal and mechanical codes first benchmark exercise: Part 
2, Elastic analysis: Yucca Mountain Project, 15:38622 (R;US) 
ROCKY FLATS PLANT 
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SODIUM IONS 
Inelastic collisions of positrons with one-valence-electron tar- 
gets, 15:39964 (RA;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 


SODIUM MINERALS 

See MINERALS 

SODIUM SULFATES 

High-temperature oxidation and electrochemical studies related 

to hot corrosion. Annual technical report, 15:39241 (R;US) 
SOILS 

Characterization of explosives processing waste decomposition 
due to composting: Final, Phase 1 report, 15:39684 (R;US) 

Development of electro-acoustic soil decontamination (ESD) 
process for in-situ applications, 15:39739 (R;US) 

Diffusion of radon gas in soil cavities, 15:39732 (J;US) 

Direct/Delayed Response Project: Mid-Appalachian soil correla- 
tion and sampling class development workshop. Held in 
Corvallis, Oregon on August 22-25, 1988, 15:39741 (R;US) 

Direct/Delayed Response Project: Quality-assurance report for 
physical and chemical analyses of soils from the mid- 
Appalachian region of the United States, 15:39773 (R;US) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials from Pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 15:38692 (R;US) 

Hanford waste-form release and sediment interaction: A status 
report with rationale and recommendations for additional 
studies, 15:39780 (R;US) 

NTS [Nevada Test Site] Mesa recharge study FY 1989: Letter 
report, 15:39764 (R;US) 

Plutonium contamination in the environment. January 1970-July 
1989 (A Bibliography from Pollution Abstracts). Report for 
January 1970-July 1989, 15:39776 (R;US) 

Plutonium contamination in the environment. May 1978-April 
1987 (A Bibliography from the Life Sciences Collection data 
base). Report for May 1978-April 1987, 15:39778 (R;US) 

Plutonium contamination in the environment. September 1977- 
November 1989 (A Bibliography from the Selected Water 
Resources Abstracts data base). Report for September 1977- 
November 1989, 15:39777 (R;US) 

Reactive geochemical transport problems in nuclear waste anal- 
yses, 15:38644 (BA;US) 

Routine application of the in situ soil analysis technique by the 
Yankee Atomic Environmental Laboratory, 15:38903 (J;US) 
Superfund Record of Decision (EPA Region 4): Sydney Mine 
Sludge Ponds, FL. (First remedial action), September 1989. 

Final report, 15:39743 (R;US) 

Superfund Record of Decision (EPA Region 9): Beckman Instru- 
ments Site, Porterville, CA (First remedial action), September 
1989. Final report, 15:39772 (R;US) 

The effect on N accumulation and nitrification in Alder Forests 
on soil, 15:39749 (BA;US) 

Using column lysimetry to evaluate acid-precipitation effects. 
Forest Service research paper, 15:39742 (R;US) 

Vegetation uptake from burial ground alpha waste trenches, 
15:39826 (R;US) 

SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR WIND 


reactor design and performance, 
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SOLAR ACTIVITY 


Solar-Geophysical Data Number 547, March 1990. Part 1 
(prompt reports). Data for February, January 1990, and late 
data, 15:39951 (R;US) 

Solar-Geophysical Data Number 547, March 1990. Part 2 
(comprehensive reports). Data for September 1989 and mis- 
cellaneous, 15:39935 (R;US) 

SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Aeolian removal of dust from photovoltaic surfaces on Mars, 

15:38766 (R;US) 
SOLAR COLLECTORS 

Wind loads and local pressure distributions on parabolic dish 

solar collectors: Final subcontract report, 15:38780 (R;US) 
SOLAR COOLING SYSTEMS 

See also PASSIVE SOLAR COOLING SYSTEMS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report, May and June 1990, 15:38776 (R;US) 

SOLAR ENERGY 

Building design guidelines for solar energy technologies: Final 
report, 15:39093 (R;US) 

Building design guidelines for solar energy technologies: Phase 
1, Annotated bibliography, 15:39092 (R;US) 

SOLAR FLARES 

154-day periodicity in the occurrence rate of proton flares, 
15:39867 (R;US) 

Reiiability of equivalent sphere model in blood-forming organ 
dose estimation, 15:39822 (R;US) 

SOLAR HEATING 

See also SOLAR SPACE HEATING 

HUD (Housing and Urban Development) Intermediate Minimum 
Property Standards Supplement 4930.2 (1989 edition). Solar 
heating and domestic hot water systems, 15:39102 (R;US) 

SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report, May and June 1990, 15:38776 (R;US) 

SOLAR NEUTRINOS 

The Soviet-American gallium experiment at Baksan: A status 

report, 15:40041 (R;US) 
SOLAR POWER PLANTS 

[Cooperative effort of research in latent heat thermal energy 
storage]: Foreign trip report, July 27—-September 30, 1987, 
15:38782 (R;US) 

SOLAR PROTON EVENTS 

See SOLAR PROTONS 

SOLAR PROTONS 

154-day periodicity in the occurrence rate of proton flares, 

15:39867 (R;US) 
SOLAR SPACE HEATING 

Study of an active solar system with a low temperature distribu- 

tion and a centralized storage, 15:38779 (R;FR;in French) 
SOLAR WATER HEATERS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report, May and June 1990, 15:38776 (R;US) 

Development and improvement of self-pumping boiling collector 
solar hot water storage system: [Final report], June 1988— 
March 1989, in Colorado State University Solar House Ill, 
15:38777 (R;US) 

SOLAR WIND 

Gravitational experiments on a solar probe mission: Scientific 
objectives and technology considerations, 15:39927 (RA;US) 

Interaction of minor ions with fast and slow shocks, 15:39898 
(R;US) 

Solar-Geophysical Data Number 547, March 1990. Part 1 
(prompt reports). Data for February, January 1990, and late 
data, 15:39951 (R;US) 

Solar-Geophysical Data Number 547, March 1990. Part 2 
(comprehensive reports). Data for September 1989 and mis- 
cellaneous, 15:39935 (R;US) 
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SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
Fiber lasers - Past, present and future, 15:39518 (BA;US) 
Measurements of the radiant efficiency of the flashlamp arrays 
used in the multi-segment amplifier (MSA), 15:39487 (R;US) 
Narrow-band, solid state, Ti:sapphire source of 455 nm, 
15:39514 (BA;US) 
OASIS, LLNL version: Software maintenance manual, 15:39486 
(R;US) 
Physics of fibre lasers, 15:39519 (BA;US) 
Single-longitudinal-mode, tunable, pulsed, Ti:sapphire laser os- 
cillator, 15:39515 (BA;US) 
SOLID-STATE PLASMA 
Low-density quantum plasmas: Semiclassical screening oscilla- 
tions, 15:40137 (J;US) 
SOLIDS 
[Dynamic interactions of charged particles with condensed mat- 
ter]: Foreign trip report, October 6-18, 1987, 15:40127 (R;US) 
[Dynamic interactions of charged particles with solids]: Foreign 
trip report, October 4-17, 1987, 15:40126 (R;US) 
[Dynamic interactions of charged particles]: Foreign trip report, 
August 25—September 13, 1988, 15:40128 (R;US) 
SOLVENTS 
See also ORGANIC SOLVENTS 
Enzymology of acetone-butanol-isopropanol formation: Progress 
report, June 1, 1988—June 15, 1990, 15:39790 (R;US) 
Pervaporation, 15:39122 (RA;US) 
SOOT 
Effects of flame temperature and fuel structural features on soot 
formation in laminar diffusion flames, 15:39426 (RA;CA) 
SORBENT INJECTION PROCESSES 
Full-scale demonstration of additives for NO2 reduction with dry 
sodium desulfurization: Final report, 15:38811 (R;US) 
SORBENT RECOVERY SYSTEMS 
Foam-X sorbent evaluation, 15:38489 (R;CA) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Infrasonic observations of large scale HE events, 15:39683 
(R;US) 
Localized transmission of wave energy, 15:40092 (BA;US) 
The correction of infrasound signals for upper atmospheric 
winds, 15:39689 (R;US) 
SOUR CRUDES 
Recommendations surrounding tank vapour flaring during sour 
well testing, 15:38457 (R;CA) 
SOURCE TERMS 
Analysis of complex wind regimes at Kennedy Space Center for 
radiological assessment, 15:39730 (J;US) 
Radiological dose assessments at the Kennedy Space Center, 
15:39731 (J;US) 
SOUTH TEXAS PROJECT-1 REACTOR 
Experience with the development of design basis documents at 
the South Texas Project, 15:39012 (J;US) 
SOUTH TEXAS PROJECT-2 REACTOR 
Experience with the development of design basis documents at 
the South Texas Project, 15:39012 (J;US) 
SPACE FLIGHT 
Estimates of galactic cosmic ray shielding requirements during 
solar minimum, 15:39820 (R;US) 
SPACE HEATING 
See also SOLAR SPACE HEATING 
Commercial, industrial and institutional wood energy conversion 
guide: Alternative energy and conservation demonstrations: 
Project report, 15:38756 (R;CA) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Space nuclear reactor electric power. January 1972-May 1990 (A 
Bibliography from the International Aerospace Abstracts data 
base). Report for January 1972-May 1990, 15:38864 (R;US) 
The scalability of OTR [out-of-core thermionic reactor] space nu- 
clear power systems, 15:38865 (R;US) 





Ultrahigh temperature vapor core reactor burst mode space Spent fuel storage cask testing and operational experience at 
power system, 15:38866 (J;US) the Idaho National Engineering Laboratory, 15:39451 (J;US) 
SPACE SHUTTLES Technical measures for safeguarding spent fuel in storage facili- 
Acousto-optic signature analysis for inspection of the orbiter ties, 15:38722 (J;US) 
thermal protection tile bonds, 15:39464 (R;US) Transport of radioactive materials in the United States: An inte- 
SPACE VEHICLES grated and cooperative effort, 15:38563 (BA;US) 


See also REENTRY VEHICLES SPENT FUELS 
SPACE SHUTTLES questions = ' 
Advanced Doppler tracking experiments, 15:39912 (RA;US) Metal spikes isotope dilution mass spectrometric analysis of 
Analysis of complex wind regimes at Kennedy Space Center for spent-fuel solutions, 15:38720 (J;US) 
radiological assessment, 15:39730 (J;US) Delayed Neutron Analysis 
Hierarchical controlled component synthesis of large space Systems report on the analysis of spent, highly enriched U-235 
structures, 15:39446 (R;US) reactor fuel by delayed neutron interrogation, 15:38558 (R;US) 
Radiological dose assessments at the Kennedy Space Center, Dry Storage 
15:39731 (J;US) Status of dry storage of spent nuciear fuel, 15:38682 (J;US) 
Transport properties of plasmas in microwave electrothermal Forecasting 
thrusters. Master's thesis, 15:39157 (R;US) Modeling the nuclear waste stream for the Department of En- 
SPACE WEAPONS ergy, 15:38666 (J;US) 
From ‘smart rocks’ come 'brilliant pebbles’, 15:39696 (J;US) oe of petra — from domestic nuclear 
SPACECRAFT POWER SUPPLIES PP penance a. (J;US) 
“aac mayatine for eateliane: Penal cogent, Metal spikes isotope dilution mass spectrometric analysis of 


spent-fuel solutions, 15:38720 (J;US) 
SPECIAL RELATIVITY THEORY Monitored Retrievable Storage 
See RELATIVITY THEORY Integral Monitored Retrievable Storage (MRS) Facility concep- 
SPECTROMETERS tual basis for design, 15:38572 (R;US) 
See also GAMMA SPECTROMETERS Integral Monitored Retrievable Storage (MRS) Facility concep- 
MAGNETIC SPECTROMETERS tual design report: Volume 1, Book 2, Design description, 
X-RAY SPECTROMETERS 15:38574 (R;US) 

Creation of a unique field map for the spectrometer SPES Ill Integral Monitored Retrievable Storage (MRS) Facility concep- 
from measured maps of the focal and fringing fields, 15:40193 tual design report: Volume 7, Geotechnical description, Clinch 
(R;FR) River Site, basis for design, 15:38607 (R;US) 

SPEED INDICATORS Overview of the prototypical rod consolidation program, 

See VELOCIMETERS 15:38856 (J;US) 

SPEED REGULATORS Physical Protection 
Advanced control of wind turbines, 15:38794 (R;NL;In Dutch) Safeguards aspects of spent-fuel management, 15:38724 (J;US) 
SPENT FUEL CASKS Peete eneeny ro 
An innovative approach to spent fuel transportation cask design, New capability for isotopic mass tracking in pyroprocess simula- 
: 4 tion, 15:38671 (J;US) 
aeons Or PYRO f ling fuel i 38559 (J;US 

BR-100 spent fuel shipping cask, 15:39453 (J;US) » a system for modeling fuel reprocessing, 15: 9 (J;US) 

Babcock and Wilcox BR-100 100-ton raiV/barge spent fuel ship- Preparations for the Integral Fast Reactor fuel cycle demonstra- 
ping cask: Preliminary design report: Volume 1, 15:39432 tion, 15:38560 (J;US) 

(R;US) Radioactive Waste Disposal , 

GA-4/GA-9 legal weight truck from reactor spent fuel shipping Containment and surveillance strategies for safeguarding spent 
casks: Preliminary design report, 15:39431 (R;US) fuel and waste destined for final disposal, 15:38629 (R;US) 

GA-4/GA-9 legal weight truck from reactor spent fuel shipping Radioassay ; . , ; 
casks: Preliminary design report: Volume 1, 15:39430 (R;US) Fissile assay of spent fuel using a slowing down time device, 

Method of calculating test leakage rate for a spent fuel cask, 15:38725 (J;US) 

15:39449 (R;US) Reprocessing E , 

Overview of the U.S. program for the disposal of spent nuclear [Meetings on recent actinides research in chemistry]: Foreign 
fuel and high-level waste, 15:38642 (BA;US) trip report, April 17-24, 1988, 15:39256 (R;US) 

Payload trade-offs for the Westinghouse TITAN cask designed Road Transport 
to transport spent nuclear fuel, 15:39452 (J;US) GA-4/GA-9 legal weight truck from reactor spent fuel shipping 

Spent fuel storage cask testing and operational experience at casks: Preliminary design report: Volume 1, 15:39430 (R;US) 
the Idaho National Engineering Laboratory, 15:39451 (J;US) Safeguards 

Status of spent-fuel shipping cask development, 15:39450 (J;US) Safeguards issues relevant to geologic disposal of spent nu- 

Storage/transport cask design and challenges, 15:39454 (J;US) clear fuels, 15:38736 (J;US) 

[Design and licensing of radioactive material shipping contain- Solidification 
ers]: Foreign trip report, June 6, 1987—June 13, 1987, Fuel consolidation demonstration program: Cold and hot 
15:38561 (R;US) demonstrations, 15:38611 (R;US) 

SPENT FUEL STORAGE Fuel consolidation demonstration program: Final report, 

See also MONITORED RETRIEVABLE STORAGE 15:38610 (R;US) 

Experimental motion behavior of submerged fuel racks, Spent Fuel Storage 
15:38973 (J;US) WASTES-Il, a logistics simulation tool for assessing system per- 

Fuel consolidation demonstration program: Cold and hot formance of the commercial nuclear waste management 
demonstrations, 15:38611 (R;US) system, 15:38662 (J;US) 

Fuel consolidation demonstration program: Final report, Transport 
15:38610 (R;US) GA-4/GA-9 legal weight truck from reactor spent fuel shipping 

International safeguards aspects of spent fuel in permanent ge- casks: Preliminary design report, 15:39431 (R;US) 
ologic repositories, 15:38737 (J;US) Transshipment of spent fuel at San Onofre nuclear generating 

international safeguards on the design and operation of spent- station, 15:38846 (J;US) 
fuel management facilities, 15:38721 (J;US) WASTES-Il, a logistics simulation tool for assessing system per- 

Safeguards measurements for long-term storage of spent fuel, formance of the commercial nuclear waste management 
15:38738 (J;US) system, 15:38662 (J;US) 
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[Waste management]: Foreign trip report, June 2-12, 1990, 

15:38619 (R;US) 
SPENT SHALES 

Field and laboratory leaching studies of retorted Kentucky oil 

shale: Final report, 15:38547 (R;US) 
SPICES 

Technical and marketing problems of irradiated spices and other 

food ingredients, 15:39812 (RA;XA) 
SPONTANEOUS FISSION 
Semiclassical model for single-particle transitions in nucleus- 
nucleus interactions, 15:40115 (R;DE) 
SPRAY PONDS 
See SPRAYS 
SPRAYS 

Effects of turbulence mixing, variable properties, and vaporiza- 
tion on spray droplet combustion, 15:39427 (R;US) 

Investigation of methods to produce a uniform cloud of fuel par- 
ticles in a flame tube, 15:39469 (R;US) 

SQUID DEVICES 

SQUID magnetometers: Design, fabrication, and applications. 
January 1977-April 1990 (A Bibliography from the INSPEC: 
Information Services for the Physics and Engineering Com- 
munities data base). Report for January 1977-April 1990, 
15:39477 (R;US) 

STAGED COMBUSTION 

An investigation to define the physica/chemical constraints 
which limit NO, emission reduction achievable by reburning: 
Quarterly report No. 1, 15:38396 (R;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-316 

Influence of grain boundary carbides and phosphorus segrega- 
tion on the low-temperature intergranular embrittlement of 
type 316 stainless steelsteel, 15:39208 (J;US) 

Tritium breeding optimization of Li,SiO,/Be/He/SS biankets for 
the NET, 15:40214 (J;US) 

STAINLESS STEEL-Z2CND17-12 

See STEEL-CR17NI12MO3-L 

STAINLESS STEEL-Z3CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEELS 

A new view of the ultrasonic behavior of cast austentic steels, 
15:38953 (BA;US) 

Photon-stimulated desorption yields from stainless steel and 
copper-plated beam tubes with various pretreatments, 
15:39615 (J;US) 

Ultrasonic beam profiles in coarse grained materials, 15:38952 
(BA;US) 

STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Breakdown phenomena in high-power klystrons, 15:39585 (J;US) 
STANFORD LINEAR COLLIDER 

Dynamic collimation for linear colliders, 15:39563 (R;US) 

Measurements of longitudinal phase space in the SLC linac, 
15:39562 (R;US) 

STAR ACCRETION 

The infrared spectral signature of star formation, 15:39879 

(RA;FR) 
STARS 

See also GIANT STARS 

FGK stars and T Tauri stars: Monograph series on nonthermal 
phenomena in stellar atmospheres, 15:39894 (R;US) 

Optical interferometers for tests of relativistic gravity in space, 
15:39928 (RA;US) 

Stellar kinematics in the galactic centre, 15:39888 (RA;FR) 

START-UP (REACTOR) 
See REACTOR START-UP 
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STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATISTICAL MODELS 

BelNet - A computer program for belief-network processing, 

15:40255 (R;Fl;in Finnish) 
STATISTICS 

[46th session of International Statistical Institute and the first 
IASC world conference]: Foreign trip report, September 5-27, 
1987, 15:40247 (R;US) 

[The workshop on experimental design and quality improve- 
ment]: Foreign trip report, June 9—16, 1990, 15:40248 (R;US) 

STATORS 

Decay of secondary flow and the associated loss variation down- 

stream of an annual turbine stator cascade, 15:39151 (R;JP) 
STEAM CONDENSERS 

Assessment of the TRAC-PF1/MOD1 condensation model 
against annular-mist flow, transition to unstable flow, and 
oscillating-plug flow data, 15:39459 (BA;US) 

STEAM GENERATORS 

Boiler and steam generator corrosion: Fossil-fuel power plants. 
March 1977-December 1989 (A Bibliography from the NTIS 
data base). Report for March 1977-December 1989, 
15:39335 (R;US) 

Boiler and steam generator corrosion: Nuclear power plants. 
April 1974-March 1990 (A Bibliography from the NTIS data 
base). Report for April 1974-March 1990, 15:39336 (R;US) 

Comparisons of critical heat flux correlations with bundle flows, 
15:38997 (J;US) 

Qualification of eddy current steam generator tube examination, 
15:38945 (BA;US) 

STEAM INJECTION 

Geology and geotechnical monitoring of the AOSTRA under- 

ground test facility site, 15:38542 (R;CA) 
STEAM REFORMER PROCESSES 
Survey concerning hydrogen suppling system for phosphoric 
acid fuel cells (Part 2), 15:39089 (R;JP;in Japanese) 

STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-000KH25 

See STAINLESS STEELS 
STEEL-O00KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-15KHG2SFMR 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-20KHMF 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-2KH8V8M2K8 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-38KHSMSFA 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-CR12MOV 

Structural mechanical studies on the 12% Cr-steel X 18Cr- 
MoVNb 12 1 (1.4914) in liquid Pb-17Li eutecticum, 15:39181 
(R;DE;in German) 

STEEL-CR17NI12M03-L 

Fatique crack propagation in bimetallic welds influence of resid- 

ual stresses and metallurgical look, 15:39170 (R;FR;In French) 
STEEL-DIN-1-6310 
See STEEL-MNNIMO 





STEEL-DIN-1-6343 
See STEEL-MNNIMO 
STEEL-KH12M 
See STEEL-CR12MOV 
STEEL-MNNIMO 
Fatique crack propagation in bimetallic welds influence of resid- 
ual stresses and metallurgical look, 15:39170 (R;FR;In French) 


STEEL-Z10CDV7 
See CHROMIUM-MOLYBDENUM STEELS 
STEELS 
See aiso AUSTENITIC STEELS 
CARBON STEELS 
MARTENSITIC STEELS 
Crack arrest toughness determination from stub-panel speci- 
men tests, 15:38943 (BA;US) 
Residual life assessment of light water reactor pressure vessels, 
15:38946 (BA;US) 
Status of research to assess radiation effects on crack-arrest 
toughness of RPV steels, 15:38951 (BA;US) 
The mechanical properties of drawn dual phase steel wire, 
15:39183 (R;US) 
STELLAR WINDS 
High-excitation lines of molecular hydrogen: A discriminant be- 
tween shock models, 15:39882 (RA;FR) 
infrared line emission from high-velocity outflows in star-forming 
regions, 15:39881 (RA;FR) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 


STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SURF Il STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 
Chemical cleaning of aluminum alloy surfaces for use as vac- 
uum material in synchrotron light sources, 15:39614 (J;US) 
Photon-stimulated desorption yields from stainless steel and 
copper-plated beam tubes with various pretreatments, 
15:39615 (J;US) 
Vacuum system design and fabrication of electron storage rings, 
15:39613 (J;US) 
STORES 
See COMMERCIAL BUILDINGS 
STRANGE BARYONS 
See HYPERONS 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STREAMER SPARK CHAMBERS 
Contribution to the SQS mode: 


development of a spatial- 
resolution chamber prototype and streamer propagation 
mechanism, 15:39631 (R;FR;In French) 


STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 


STRESSES 
Study on failure modes of SiC fiber reinforced aluminum com- 
posite materials by AE method, 15:39332 (R;JP;In Japanese) 
STRING MODELS 
Green-Schwarz superstring: Beltrami parametrization and 
world-sheet supersymmetric generalization, 15:40090 (R;FR) 
Nonperturbative many-body physics in the open bosonic string, 
15:40094 (J;US) 
STRONG INTERACTIONS 
Determination of as from a differential jet multiplicity distribution 
at SLC and PEP, 15:40062 (R;US) 


SULFUR DIOXIDE 


STRONTIUM 

Variation of superlattice structure of the BizSr2_,CuOg_, super- 
conductor with composition and thermal history, 15:39281 
(BA;US) 

STRONTIUM 90 

Development of the melt-cast process for CsCl encapsulation, 

15:38566 (R;US) 
STRONTIUM FLUORIDES 

Compatibility studies for the waste packaging program: Interim 

report, 15:39463 (R;US) 
STRONTIUM OXIDES 

Complete elastic constants and giant softening of cg, in super- 
conducting Lay seSto.14CuO,g, 15:39314 (J;US) 

Far-infrared sphere resonance in isolated superconducting par- 
ticles, 15:39245 (R;US) 

Twins in high-T. YBa2Cu307-superconductors, 
(BA;US) 

Variation of superlattice structure of the BizSr2_,CuOg_, super- 
conductor with composition and thermal history, 15:39281 
(BA;US) 

STRUCTURAL BEAMS 

Experimental modeling of eddy currents and defections for toka- 

mak limiters, 15:40208 (J;US) 
STRUCTURAL MODELS 

Hierarchical controlled component synthesis of large space 
structures, 15:39446 (R;US) 

Space plane model for visual measurement of aerodynamic 
heating, 15:39111 (R;JP) 

STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STUDS 

See FASTENERS 
SUBBITUMINOUS COAL 

Use of ultrasound for enhanced direct coal liquefaction: Quar- 
terly technical progress report, October-December 1989, 
15:38370 (R;US) 

SUBSURFACE ENVIRONMENTS 
Sampling plans for site characterization, 15:39736 (R;US) 
SULFATES 

See also SODIUM SULFATES 

Direct/Delayed Response Project: Quality-assurance report for 
physical and chemical analyses of soils from the mid- 
Appalachian region of the United States, 15:39773 (R;US) 

Using column lysimetry to evaluate acid-precipitation effects. 
Forest Service research paper, 15:39742 (R;US) 

SULFITES 

A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

SULFUR 

Spin-polarized photoemission studies of the adsorption of O and 
S on Fe(001), 15:39229 (J;US) 

The chemistry of sulfur passivation of GaAs surfaces, 15:39412 
(J;US) 

SULFUR 32 REACTIONS 

‘Fast fusion’ and ‘quasifission’ - two possible mass-relaxation 
modes in asymmetric heavy-ion collisions leading to systems 
with Z,.;=108, 15:40114 (R;DE) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 

A novel liquid membrane technique for removal of SO2/NO, 
from flue gas: Final report, April 15, 1987—February 28, 1990, 
15:38806 (R;US) 

Commercial and Residential Energy Use and Emissions Simu- 
lation System (CRESS): Configuration for projecting 
emissions from commercial and residential sources: 1985 
test runs, 15:38407 (R;US) 

Macroeconomic impacts of clean coal technologies and acid 
rain legislation: A comparative analysis, 15:38432 (R;US) 

Objective method for assessing monitoring networks: Application 
of the method to an actual case, 15:39702 (R;JP;in Japanese) 


15:39279 
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SULFUR DIOXIDE 


Reduction of NO, and SO2 emissions from coal burning pulse 
combustors: Quarterly technical progress report, January 1— 
March 31, 1990, 15:38424 (R;US) 

Role of technology and conservation in controlling acid rain. 
Staff paper, 15:38405 (R;US) 

SO, guideline, 15:39716 (R;US) 

SULFUR FLUORIDES 

Gas-insulated substation spacer surface degradation analysis: 
Volume 1, Study conclusions and recommendations: Final re- 
port, 15:39029 (R;US) 

[Gas discharges and applications]: Foreign trip report, Septem- 
ber 16—October 2, 1988, 15:39028 (R;:US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Advanced coal-fueled gas turbine systems: Annual technical 
progress report, July 1988—June 1989, 15:39147 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SULFURIC ACID 

Electrostatic precipitation of condensed acid mist: Fifth quarterly 
technical progress report, January 18—March 31, 1990, 
15:38807 (R;US) 

SUN 

Gravitational experiments on a solar probe mission: Scientific 
objectives and technology considerations, 15:39927 (RA;US) 

Oscillations of condensed-out iron and cosmion solar models, 
15:39938 (J;US) 

SUPERCOMPUTERS 

Object oriented simulation on transputer arrays using Time 

Warp. Memorandum report, 15:40233 (R;GB) 
SUPERCONDUCTING CABLES 

Ultra-low-loss superconducting strip-type transmission lines, cir- 

cuits, and resonators, 15:39038 (P;US) 
SUPERCONDUCTING COILS 

An application of differential geometry to SSC magnet end wind- 
ing, 15:39593 (R;US) 

Calculation of desired vertical ovality of SSC collars, 15:39548 
(R;US) 

SUPERCONDUCTING COMPOSITES 

Effect of rigid inclusions on sintering, 15:39293 (BA;US) 

Silicon carbide whisker/alumina matrix composites: Effect of 
whisker surface treatment on fracture toughness, 15:39532 
(J;US) 

SUPERCONDUCTING JUNCTIONS 

Josephson weak links in thin films of YBa2Cu307_, induced by 

electrical pulses, 15:39309 (J;US) 
SUPERCONDUCTING MAGNETS 

A finite element analysis of an SSC dipole magnet (NC-9 cross- 
section), 15:39607 (R;US) 

General formulas for the adiabatic propagation velocity of the 
normal zone, 15:39601 (R;US) 

Mechanical analysis of different yoke configurations for the SSC 
[Superconducting Super Collider] dipole, 15:39608 (R;US) 

Performance of full-length SSC model dipoles: Results from 
1988 tests, 15:39605 (R;US) 

Quench characteristics of full-length SSC R&D dipole magnets, 
15:39606 (R;US) 

Quench start localization in full-length SSC R&D dipoles, 
15:39604 (R;US) 

Status of the SSC superconducting magnet program, 15:39602 
(R;US) 

Tests of full-scale SSC R&D dipole magnets, 15:39603 (R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 

SUPERCONDUCTING SUPER COLLIDER 

Accelerator parameters relevant to detector design, 15:39549 
(R;US) 

Accelerator physics issues at the SSC, 15:39545 (R;US) 

Allowable stress in the SSC beam tube during a quench, 
15:39599 (R;US) 

Analytical calculations of smear and tune shift, 15:39581 (R;US) 
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Controlling the crossing angle in the SSC [Superconducting Su- 
per Collider], 15:39578 (R;US) 

How to cool the SSC beam tube?, 15:39547 (R;US) 

Linear beam-beam effects for round beams, 15:39570 (R;US) 

Luminosity limitations, 15:39569 (R;US) 

Million revolution accelerator beam instrument for logging and 
evaluation, 15:39600 (R;US) 

On multiple Siberian snakes, 15:39577 (R;US) 

Opening the high-energy frontier, 15:40026 (R;US) 

Simulation of chromaticity control in the SSC, 15:39572 (R;US) 

Status of the SSC [Superconducting Super Collider] lattice de- 
sign, 15:39544 (R;US) 

Supercollider physics, 15:39546 (R;US) 

Supercomputing for the Superconducting Super Collider, 
15:39583 (R;US) 

Uses of particle identification for 
15:40048 (R;US) 

Vacuum technology issues for the Superconducting Super Col- 
lider, 15:39552 (J;US) 


SUPERCONDUCTING WIRES 
Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly technical report No. 6, 1 October-31 
December 1989, 15:39239 (R;US) 


SUPERCONDUCTIVITY 

Anomalous magnetic, photoinduced, and structural phenomena 
in high-T, materials, 15:39531 (BA;US) 

Magnetism and superconductivity in high-T. superconductors, 
15:40140 (BA;US) 

Micorstructural considerations in polycrystalline YBaz2Cu30O7, 
15:39276 (BA;US) 

Variation of superlattice structure of the BizSr2_,CuOg_y super- 
conductor with composition and thermal history, 15:39281 
(BA;US) 


SUPERCONDUCTORS 

An investigation of the effects of iron doping 
high-temperature superconductor GdBajCu30Oz, 
(R;DE;In German) 

Barium potassium bismuth oxide, synthesis and physical prop- 
erties, 15:39282 (BA;US) 

Charge transfer and bond lengths in YBagCug_,MxOg,y, 
15:39269 (BA;US) 

Evidence for phonon-mediated coupling in superconducting 
Bao 6Ko,4BiO3, 15:39280 (BA;US) 

Jonker pear analysis of oxide superconductors, 15:39304 (J;US) 

Phase diagram of anisotropic two-dimensional quarter-filled 
band of interacting electrons, 15:40139 (R;US) 

Research workshop on computational condensed-matter physics: 
Total energy methods and physics of Ill-V semiconductors. 
Held in Paris, France on January 4-6, 1990, 15:39319 (R;FR) 

Some aspects of the nonstoichiometric and thermodynamic be- 
havior of the YBazCu30, system, 15:39260 (BA;US) 


SUPERCRITICAL FLOW 
See TURBULENT FLOW 


SUPERCRITICAL FLUID CHROMATOGRAPHY 
[Topics on supercritical solutions]: Foreign trip report, October 
14, 1988—October 23, 1988, 15:39390 (R;US) 


SUPERFUND 
Superfund Program Management Manual, Fiscal Year 1990. 
Volume 1, 15:39054 (R;US) 
Superfund Program Management Manual, Fiscal Year 1990. 
Volume 2. Appendices, 15:39055 (R;US) 


SUPERLATTICES 
Elastic softening in nanocrystalline silicon, 15:39346 (BA;US) 


SUPERNOVA REMNANTS 
See also CRAB NEBULA 
Infrared spectroscopy and imaging of supernova remnants, 
15:39876 (RA;FR) 


SUPERNOVAE 
IR line emission from supernovae in molecular clouds, 15:39875 
(RA;FR) 
Supernova 1987A, 15:39937 (BA;US) 


supercollider physics, 


in the 
15:39252 





SUPERSYMMETRY 

An exact classical symmetry of effective field theories from 
superstrings and an anomalous source of observable super- 
symmetry breaking, 15:40074 (R;FR) 

SUPPLY AND DEMAND 

Future prospect for petroleum flow in circum-Pacific area, 
15:38463 (R;JP;In Japanese) 

Will demand increase?: Evaluation and prospects of the rela- 
tionships between economic growth, energy policies, and the 
demand for oil, 15:38465 (R;CA) 

SURF Il STORAGE RING 

Technical activities 1989, Electron and Optical Physics Division, 

15:39640 (R;US) 

SURFACE WATERS 
See also LAKES 
PONDS 

Direct/Delayed Response Project: Mid-Appalachian soil correla- 
tion and sampling class development workshop. Held in 
Corvallis, Oregon on August 22-25, 1988, 15:39741 (R;US) 

Direct/Delayed Response Project: Quality-assurance report for 
physical and chemical analyses of soils from the mid- 
Appalachian region of the United States, 15:39773 (R;US) 

Hydrologic data summary for the White Oak Creek watershed: 
May 1987—April 1988, 15:38694 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Formation of a pregiven reflecting surface topography by elastic 
deformation of the mirror substrate, 15:39505 (BA;US) 

Smoothing strategies for surface temperatures measured during 
vigorous transient boiling, 15:39456 (R;US) 

Steady-state two dimensional inverse heat 
15:39462 (J;US) 

Temporal distribution of electron and ion emission caused by 
laser excitation of optical surfaces in ultra-high vacuum, 
15:39668 (BA;US) 

The ACR-program for automatic finite element model genera- 
tion for part through cracks, 15:40256 (R;Fl) 

[Dynamic interactions of charged particles]: Foreign trip report, 
August 25—September 13, 1988, 15:40128 (R;US) 

SURFACTANTS 
Studies on the mechanism of dispersant action: Weathering and 
selection of alkanes, 15:38493 (RA;CA) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Safety analyses and evaluations for an increased refueling 

boron concentration, 15:39003 (J;US) 
SURRY-2 REACTOR 

Evaluation of erosion/corrosion damage at two nuclear power 
plants, 15:38948 (BA;US) 

Safety analyses and evaluations for an increased refueling 
boron concentration, 15:39003 (J;US) 

SURRY-3 REACTOR 

Safety analyses and evaluations for an increased refueling 

boron concentration, 15:39003 (J;US) 
SURRY-4 REACTOR 
Safety analyses and evaluations for an increased refueling 
boron concentration, 15:39003 (J;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 

See also SLURRIES 

A new technique for dewatering suspensions: 
15:39120 (R;US) 

SUSPENSIONS (FUEL) 
See FUEL SLURRIES 

SUSQUEHANNA STEAM ELECTRIC STATION UNIT-1 
See SUSQUEHANNA-1 REACTOR 


conduction, 


Final report, 


TARGETS 


SUSQUEHANNA STEAM ELECTRIC STATION UNIT-2 
See SUSQUEHANNA-2 REACTOR 
SUSQUEHANNA-1 REACTOR 
Important objectives for the performance of an individual piant 
evaluation, 15:38992 (J;US) 
SUSQUEHANNA-2 REACTOR 
Important objectives for the performance of an individual plant 
evaluation, 15:38992 (J;US) 
SWEDEN 
Earthquake mechanisms in Northern Sweden Oct 1987 - Apr 
1988, 15:39864 (R;SE) 
Radiation doses in Sweden after the Chernobyl accident, 
15:38958 (J;US) 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 
Channel cooling-techniques for repetitively pulsed magnetic 
switches, 15:39480 (R;US) 
SYNCHROTRON RADIATION SOURCES 
See also SURF Il STORAGE RING 
Chemical cleaning of aluminum alloy surfaces for use as vac- 
uum material in synchrotron light sources, 15:39614 (J;US) 
SYNTHESIS GAS 
Improved catalysts for liquid hydrocarbon fuels from syngas: Fi- 
nal technical progress report, 15:38364 (R;US) 
SYSTEM FAILURE ANALYSIS 
Root-cause analysis training at River Bend Station, 15:38832 
(J;US) 


t 


T CODES 
Posttest analysis of the 1:6 scale reinforced concrete contain- 
ment, 15:38942 (BA;US) 
T TAURI STARS 
The infrared spectral signature of star formation, 15:39879 
(RA;FR) 
TANDEM MIRRORS 
Observation of a hot electron mode in the MMM-PX [Missouri 
Magnetic Mirror Prototype Experiment] spindie cusp, 
15:40163 (J;US) 
TANKS 
Development of deep drawn aluminum piston tanks, 15:39447 
(R;US) 
Recommendations surrounding tank vapour flaring during sour 
well testing, 15:38457 (R;CA) 
Tank farm surveillance and waste status summary report for 
March 1990, 15:38636 (R;US) 
Underground tank vitrification: Engineering-scale test results, 
15:38620 (R;US) 
TANTALATES 
Photorefractive damage mechanisms in electro-optic materials. 
Final report, July 1985-March 1989, 15:39321 (R;US) 
TANTALUM 
Characterization of Rh films on Ta(110), 15:39220 (J;US) 
TANTALUM COMPOUNDS 
See also TANTALATES 
TANTALUM SELENIDES 
TANTALUM SULFIDES 
H and D in niobium, tantalum and vanadium, 15:39179 (R;DE) 
TANTALUM SELENIDES 
Scanning tunneling microscopy of atoms and charge-density 
waves in 1 7-TaS2, 17-TaSeo, and 1 7-VSe2, 15:39379 (J;US) 
TANTALUM SULFIDES 
Scanning tunneling microscopy of atoms and charge-density 
waves in 1 7-TaSo, 17-TaSez, and 1 T-VSee, 15:39379 (J;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also CARBON 12 TARGET 
ION BEAM TARGETS 
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LUTETIUM 175 TARGET 
THORIUM 232 TARGET 
URANIUM 238 TARGET 

Multiple target tracking in a wide-field-of-view camera system, 
15:39695 (R;US) 

Pion production with Coulomb effect study and two pions corre- 
lations in neon-nucleus collisions at relativistic energy, 
15:39997 (R;FR;In French) 

TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 

Measurement of electroweak effects and topological branching 
ratios in the reaction e*e- +7*7~ at the storage ring PETRA, 
15:40044 (R;DE;in German) 

CP and P determination and other applications of r-lepton and 
t-quark polarimetry, 15:40077 (J;US) 

TAUONS 
See TAU PARTICLES 
TECHNETIUM HYDRIDES 

Potential-energy surfaces for Tc*+H2 and Ru*+H2 reactions, 

15:39418 (J;US) 
TECHNETIUM IONS 

Potential-energy surfaces for Tc*+H2 and Ru*+H> reactions, 

15:39418 (J;US) 
TELESCOPES 
Design and analysis of the reflection grating arrays for the X- 
Ray Multi-Mirror Mission (XMM), 15:39936 (R;US) 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TENSOR MESONS 

Study of resonance production in the reactions 77 — x°x°, 1°n 

with the JADE detector, 15:40032 (R;DE;in German) 
TERBIUM 151 

Fast rotating nuclei and nuclear matter extreme states: shape 
changes study of '5’ Tb and 5° Dy nuclei, 15:40104 (R;FR;In 
French) 

TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TEST FACILITIES 

See also TONOPAH TEST RANGE 

[VENUS facility modifications for pressure vessel fluence exper- 
iments]: Foreign trip report, January 9, 1987—January 18, 
1987, 15:38842 (R;US) 

TEST REACTORS 
See also ATR REACTOR 
FFTF REACTOR 
GRENOBLE REACTOR 

[VENUS facility modifications for pressure vessel fluence exper- 
iments]: Foreign trip report, January 9, 1987—January 18, 
1987, 15:38842 (R;US) 

TEST WELLS 
See EXPLORATORY WELLS 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TEVATRON 
See FERMILAB TEVATRON 
TEXAS 
The cost of low-level radwaste disposal in Texas, 15:38658 (J;US) 
Where is Texas now?, 15:38654 (J;US) 
TEXTOR TOKAMAK 
Neutral particle transport in a tokamak toroidal belt pump limiter, 
15:40220 (J;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

High-beta operation and magnetohydrodynamic activity on the 
TFTR tokamak, 15:40171 (J;US) 

MeV ion confinement in the TFTR tokamak, 15:40183 (J;US) 

Overview of the TFTR Lithium Blanket Module Program, 
15:40200 (J;US) 
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The effect of plasma density on the behavior of the plasma 
boundary in helium discharges in the Tokamak Fusion Test 
Reactor, 15:40186 (J;US) 


: THALLIUM 


Short-range ordering by displacement of Tl and O atoms in 
TlpCaBazgCu2O, studied by pair distribution function and ri- 
etveld analysis, 15:39284 (BA;US) 

THALLIUM COMPOUNDS 

See also THALLIUM OXIDES 

Synthesis, structure, and properties of AzBoCa,_;CunOean,4 SU- 
perconductors (A/B = Bi/Sr or TVBa, and n = 1,2,3), 15:39501 
(BA;US) 

THALLIUM OXIDES 

Annealing and strain effects on Tl-Ba-Ca-Cu-O crystals and ce- 
ramics, 15:39277 (BA;US) 

Microwave surface resistance of magnetron-sputtered Tl-Ba- 
Ca-Cu-O films on silver substrates, 15:39308 (J;US) 

Ordering in TipCaBagCu20g and TlpBazCuOg¢ studied by pair 
distribution function and Rietveld analysis, 15:39247 (R;US) 

Photogenerated carriers in LagCuO,, YBapCu,0(7-delta) and 
TipBazCa(1-x)GdxCu20,: Polarizability-induced pairing of 
polarons, 15:39244 (R;US) 

Photoinduced _self-localized polarons in TloBaoCa,_, 
Gd,Cu20g: A proposal for van der walls pairing. Technical re- 
port, 15:39238 (R;US) 

Short-range ordering by displacement of TI and O atoms in 
TlpCaBazCu2Og studied by pair distribution function and ri- 
etveld analysis, 15:39284 (BA;US) 

Symmetry breaking oxygen displacement in superconducting 
oxides, 15:39248 (R;US) 

Twins in high-T. YBa,Cu307-superconductors, 
(BA;US) 

THEFT 
THIEF: An interactive simulation of nuclear materials safe- 
guards, 15:38703 (R;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL CONDUCTIVITY 

Hot filament technique for measuring the thermal conductivity of 

molten lithium fluoride, 15:39406 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 

[Cooperative effort of research in latent heat thermal energy 
storage]: Foreign trip report, July 27—September 30, 1987, 
15:38782 (R;US) 

THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 
WOOD-FUEL POWER PLANTS 
Investigation on corrosion of steel structures for civil engineering 
at thermal power station, 15:38800 (R;JP;in Japanese) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL SHIELDS 
Acousto-optic signature analysis for inspection of the orbiter 
thermal protection tile bonds, 15:39464 (R;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERSION 

The scalability of OTR [out-of-core thermionic reactor] space nu- 

clear power systems, 15:38865 (R;US) 
THERMIONIC CONVERTERS 

The scalability of OTR [out-of-core thermionic reactor] space nu- 

clear power systems, 15:38865 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
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THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
Chemical potential from integral equations using scaled particle 
theory, 15:39407 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
Elimination of redundant thermoluminescent dosemeter monitor- 
ing at Oyster Creek nuclear generating station, 15:38972 (J;US) 


THERMOMETERS 
Aging of nuclear plant resistance temperature detectors, 
15:38881 (R;US) 
Measurement of temperature profile on adiabatic aerofoil model 
by radiation thermometer, 15:39471 (R;JP;in Japanese) 


THERMONUCLEAR FUELS 

An experimental evaluation of a small fusion fuel cleanup sys- 

tem, 15:40207 (J;US) 
THERMONUCLEAR POWER PLANTS 

Economic comparison of fusion power plants designs, 15:40213 

(J;US) 
THERMONUCLEAR REACTIONS 

See also MUON-CATALYZED FUSION 

Acceleration of small, light projectiles (including hydrogen iso- 
topes) to high speeds using a two-stage light gas gun, 
15:40222 (J;US) 

Nuclear fusion in a solid via a Bose Bloch condensate. Final re- 
port, April-November 1989, 15:40147 (R;US) 

Results of an attempt to measure increased rates of the reaction 
D-2 + D-2 yields He-3 + n in a nonelectrochemical cold fusion 
experiment, 15:40102 (R;US) 

Sixth coordination meeting of the Division of Nuclear Physics 
Program to meet high-priority nuclear data needs of the Office 
of Fusion Energy, 15:40148 (R;US) 

Study of sol-gel processing for fabrication of hollow silica— 
aerogel spheres, 15:40219 (J;US) 

THERMONUCLEAR REACTOR MATERIALS 

Low-activation studies considering candidate steels: Calcula- 

tional procedures and evaluations, 15:40211 (J;US) 


THERMONUCLEAR REACTORS 
See also ION BEAM FUSION REACTORS 
TOKAMAK TYPE REACTORS 
SAFIRE [Systems Analysis For ICF Reactor Economics]: A sys- 
tems analysis code for inertial fusion economics, 15:40212 
(J;US) 
The fusion applications study: FAME [Fusion Applications and 
Market Evaluation], 15:40149 (J;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 


THIN FILMS 

Fracture-EXAFS: A new method for the study of interfaces in 
thin films and polycrystalline materials, 15:39168 (R;US) 

Growth of CdTe thin films on polar and nonpolar semiconductor 
substrates by metalorganic chemical vapor deposition, 
15:39274 (BA;US) 

Influence of substrate on cracking of vapor-deposited thin films 
due to residual stresses, 15:39354 (BA;US) 

Investigation of metal coatings for the free electron laser, 
15:39665 (BA;US) 

Metalorganic chemical vapor deposition of InSb on GaAs and 
InSb in an inverted stagnation point flow geometry, 15:39265 
(BA;US) 

Nb contacts to GaAs: Thermal stability and phase formation, 
15:39362 (BA;US) 

Stresses in anisotropic thin films bonded to stiff substrates, 
15:39360 (BA;US) 

The effect of surface treatment on the electrical properties of 
metal contacts to boron-doped homoepitaxial diamond film, 
15:39364 (J;US) 

X-ray reflectivity study of SiO2 on Si, 15:39368 (J;US) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 


THIOPHENE 
Studies of molybdena-alumina catalysts XVI. Effect of high- 
temperature sulfiding, 15:38384 (J;US) 


TITANIUM HYDRIDES 


THORIUM 230 

Engineering evaluatior/cost analysis for the proposed removal 
of contaminated materials from Pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 15:38692 (R;US) 

THORIUM 232 

Engineering evaluatior/cost analysis for the proposed removal 
of contaminated materials from Pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 15:38692 (R;US) 

THORIUM 232 TARGET 

Fast fusion’ and ‘quasifission’ - two possible mass-relaxation 
modes in asymmetric heavy-ion collisions leading to systems 
with Zi1=108, 15:40114 (R;DE) 

Inelastic scattering and nucleon transfer in the system 
232Th+206 Pb at the Coulomb barrier, 15:40108 (R;DE;In Ger- 
man) 

THORIUM ISOTOPES 
See also THORIUM 230 
THORIUM 232 

Dissolution mechanisms of thorium and uranium isotopes from 

monazite, 15:38641 (BA;US) 
THORIUM PHOSPHATES 

Contribution to the study of thorium phosphate gels and xero- 

gels, 15:39323 (R;FR;In French) 
THREE MILE ISLAND-1 REACTOR 

Experimenting with sodar in support of emergency prepared- 

ness at Three Mile Island-1, 15:38957 (J;US) 
THRUSTERS 

Transport properties of plasmas in microwave electrothermal 

thrusters. Master’s thesis, 15:39157 (R;US) 
THYRISTORS 

Advanced packages for power devices: Final report, 15:39475 

(R;US) 
TIDAL POWER 
Tidal Power Corporation annual report 1988-1989, 15:38785 
(R;CA) 
TIGHT SANDS 
See PERMEABILITY 
TIN ALLOYS 

Thermomechanical fatigue of solder joints: A new comprehen- 

sive test method, 15:39197 (BA;US) 
TIN OXIDES 

Investigation of buried homojunctions in p-InP formed during 
sputter deposition of both indium tin oxide and indium oxide, 
15:38773 (J;US) 

Solid superacids as coal liquefaction catalysts: Quarterly report, 
October 1989—January 1990, 15:38366 (R;US) 

TIPVANE ROTORS 

Test results of the FLEXHAT rotor with passively controlled ro- 

tor: Version 1, 15:38792 (R;NL;In Dutch) 
TITANATES 

SNL-1-ceramic catalyst materials: Hydrous metal oxide ion- 

exchange supports for direct coal liquefaction, 15:38380 (R;US) 
TITANIUM 

An investigation of Li-bearing Cu-Ag, Cu-Ti, and W—A-Ti thin 
films deposited by ion-beam sputtering and ion plating, 
15:40221 (J;US) 

Microstructure and mechanical properties of ion-beam-produced 
Fe-Ti-(N), Fe-Ti-(C), and Fe-Ti-(C,N) surface films, 15:39227 
(J;US) 

TITANIUM ALLOYS 

See also TITANIUM BASE ALLOYS 

Energetics and configurations of lattice defects in CuTi, 
15:39171 (R;US) 

TITANIUM BASE ALLOYS 

Formation of Ti-B surface alloys by excimer laser mixing, 
15:39182 (R;US) 

Heat treatment study of the SiC/Ti-15-3 composite system. Final 
report, 15:39330 (R;US) 

TITANIUM CARBIDES 

Kinetics of combustion synthesis in the Ti-C and Ti-C-Ni sys- 

tems, 15:39312 (J;US) 
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TOLUENE 
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Toxic Release Inventory (TRI), 1988. Data file, 15:39836 (R;US) 
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TOXINS 
Assessing human risks posed by neurotoxic substances. Draft 
report (Final), 15:39835 (R;US) 
TRAJECTORIES 
A users’ manual for MCPRAM [Monte Carlo PReprocessor for 
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15:40202 (J;US) 

Tritium breeding optimization of Li,SiO,/Be/He/SS blankets for 
the NET, 15:40214 (J;US) 
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Tritium processing at the Savannah River Site: Present and fu- 
ture, 15:40223 (J;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TUBES 
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modes in asymmetric heavy-ion collisions leading to systems 
with Zy=108, 15:40114 (R;DE) 

Study of the continuum production between 2.1 and 2.7 GeV/c? 
and J/Y in the 52S+255U — pu » +X collisions at 200 GeV per 
nucleon, 15:40037 (R;FR;In French) 

URANIUM DIOXIDE 
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VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
See also RELIEF VALVES 
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HUD (Housing and Urban Development) Intermediate Minimum 
Property Standards Supplement 4930.2 (1989 edition). Solar 
heating and domestic hot water systems, 15:39102 (R;US) 

WATER MODERATED REACTORS 
See also ATR REACTOR 
BWR TYPE REACTORS 
MURR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 

Under-moderated water reactors: contributions to the study and 
qualification of the neutron flux calculation tools, 15:38875 
(R;FR;In French) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

Marine Complex Effluent Toxicity Program: Test sensitivity, re- 
peatability and relevance to receiving water toxicity, 15:39766 
(R;US) 

WATER POLLUTION CONTROL 

Evaluation of municipal sewer use control options. Phase 1. 
Control practices in Europe, USA, Canada and Japan, 
15:39765 (R;CA) 
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Comparison of water quality criteria and health advisories for 
2,4,6-trinitrotoluene, 15:39785 (J;US) 

Comparison of water quality criterion and lifetime health 
advisory for hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), 
15:39786 (J;US) 

Water quality criteria for 2,4,6-trinitrotoluene, 15:39784 (J;US) 

WATER SUPPLY 

Comparison of water quality criteria and health advisories for 
2,4,6-trinitrotoluene, 15:39785 (J;US) 

Guideline for developing water supplies for oilfield purposes in 
Alberta, 15:38508 (R;CA) 

Water quality criteria for 2,4,6-trinitrotoluene, 15:39784 (J;US) 

WATER TREATMENT PLANTS 
Energy and Technology Review, April 1990, 15:39783 (R;US) 
WATER VAPOR 
Infrared absorption of atmospheric water vapor - problems and 
modelling attempts, 15:39704 (R;DE;In German) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 

Hydrologic data summary for the White Oak Creek watershed: 

May 1987—April 1988, 15:38694 (R;US) 
WAVE FORMS 

The radon transform for data reduction, line detection, and artifi- 

cial neural network preprocessing, 15:39682 (R;US) 
WAVE PROPAGATION 
Reservoir characterization by cross hole measurements: Semi- 
annual progress report, 15:39859 (R;US) 

WAVEFORMS 

See WAVE FORMS 
WAVEGUIDES 

Damped accelerator structures, 15:39596 (R;US) 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK NEUTRAL CURRENTS 

Measurement of electroweak effects and topological branching 
ratios in the reaction e*e~ +7*7~ at the storage ring PETRA, 
15:40044 (R;DE;in German) 

WEAPONS 

See also BIOLOGICAL WARFARE AGENTS 

CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

1988 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 15:39745 (R;US) 

Low vulnerability explosives (LOVEX) for mass-use warheads, 
15:39687 (R;US) 

The proliferation of missiles: Problems, prospects for control, and 
research agendas: A workshop summary, 15:39162 (R;US) 

WECS 
See WIND TURBINES 
WEINBERG ANGLE 

Measurement of electroweak effects and topological branching 
ratios in the reaction ete~ —7*7~ at the storage ring PETRA, 
15:40044 (R;DE;in German) 

WEINBERG-SALAM GAUGE MODEL 
Physics with polarization at the SLD, 15:39646 (R;US) 
WELDED JOINTS 

Acoustic signals from laser back reflections, 15:39467 (BA;US) 

[VENUS facility modifications for pressure vessel fluence exper- 
iments]: Foreign trip report, January 9, 1987—January 18, 
1987, 15:38842 (R;US) 

WELDS 
See WELDED JOINTS 
WELL LOGGING EQUIPMENT 

Summary of independent analysis of fracture heights as com- 
pared to the continuous microseismic radiation survey on 
GRI’s SFE No. 3 (Mobil Cargill Unit No. 15). Topical report, 
February 1990, 15:39671 (R;US) 

WENDELSTEIN-7 STELLARATOR 

Far forward scattering of COz2 laser radiation by plasma density 

fluctuations in the W VII-A stellarator, 15:40153 (R;DE) 
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WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 

The design, construction, and operation of the Integrated Rad- 

waste Treatment System (IRTS) Drum Cell, 15:38571 (R;US) 
WESTINGHOUSE STANDARD REACTOR 

Protection system modifications in Westinghouse pressurized 
water reactors to reduce the frequency of unnecessary 
feedwater-related trips, 15:39022 (J;US) 

The advanced LOFTRAN code for the generation of safety anal- 
ysis margins, 15:39005 (J;US) 

Westinghouse owner's group trip reduction accomplishments, 
15:39007 (J;US) 

WETLANDS 
A field guide to muskeg spill response, 15:38484 (R;CA) 
Freshwater wetlands and wildlife, 15:39763 (R;US) 
WIND 

Sensitivity study on fatigue loads caused by turbulence, 
15:38790 (R;NL;In Dutch) 

Simultaneous observations of neutral winds and electric fields at 
spaced locations in the dawn auroral oval, 15:39944 (R;US) 

Test results of the FLEXHAT rotor with passively controlled ro- 
tor: Version 1, 15:38792 (R;NL;In Dutch) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

Sensitivity study on fatigue loads caused by turbulence, 
15:38790 (R;NL;In Dutch) 

Validation of calculation programs and calculation methods, 
15:38789 (R;NL;In Dutch) 

WIND POWER 

Research, what purpose does it serve?, 15:38786 (R;NL;In 
Dutch) 

WIND POWER INDUSTRY 

The development of the Dutch wind energy technology in an in- 
ternational perspective, 15:38787 (R;NL;In Dutch) 

WIND TUNNELS 
Current required for preventing wet snow accretion on transmis- 
sion lines (Part 2), 15:39035 (R;JP;In Japanese) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 

Advanced control of wind turbines, 15:38794 (R;NL;In Dutch) 

Certification criteria: National and international developments, 
15:38797 (R;NL;In Dutch) 

Certification of wind turbines: Progress, bottlenecks and future, 
15:38798 (R;NL;In Dutch) 

On the aero-elastic stability of large stall regulated wind turbine 
rotors, 15:38793 (R;NL;in Dutch) 

Sensitivity study on fatigue loads caused by turbulence, 
15:38790 (R;NL;In Dutch) 

Tonality and impulsiveness of wind turbine noise, 15:38788 
(R;NL;In Dutch) 

Validation of calculation programs and calculation methods, 
15:38789 (R;NL;In Dutch) 

Wind turbines. February 1974-April 1990 (A Bibliography from 
the US Patent data base). Report for February 1974-April 
1990, 15:38796 (R;US) 

WIPP 

An overview of operations at the Waste Isolation Pilot Plant, 
15:38675 (J;US) 

Initial reference seal system design: Waste Isolation Pilot Plant, 
15:38627 (R;US) 

State oversight review of Waste Isolation Pilot Plant radiation 
protection and measurement programs, 15:38672 (J;US) 

Test plan for laboratory and modeling studies of repository and 
radionuclide chemistry for the Waste Isolation Pilot Plant, 
15:38626 (R;US) 

The Waste Isolation Pilot Plant no-migration variance petition, 
15:38677 (J;US) 
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The Waste Isolation Pilot Plant transportation system - dedi- 
cated to safety, 15:38652 (J;US) 
WIRE SPARK CHAMBERS 
Plasma chemistry in wire chambers, 15:39636 (R;US) 
WIRES 

See also SUPERCONDUCTING WIRES 

Specifications for a voice/open data cable distribution system, 
15:39444 (R;US) 

The mechanical properties of drawn dual phase steel wire, 
15:39183 (R;US) 

WOLFRAM 

See TUNGSTEN 

wooD 

Biosyn, St-Just-de-Bretenieres, Comte de Montmagny, Quebec: 
Biomass gasification: Executive summary, 15:38753 (R;CA) 

Emissions from prescribed burning of chaparral, 15:38760 
(BA;US) 

Hudson Bay wood gasifier: Final technical report on a 
Renewables-Conservation Demonstration Program Project, 
15:38751 (R;CA) 

Particle and trace element production from fires in the chaparral 
fuel type, 15:38759 (BA;US) 

WOOD ALCOHOL 
See METHANOL 
WOOD BURNING FURNACES 

Commercial, industrial and institutional wood energy conversion 
guide: Alternative energy and conservation demonstrations: 
Project report, 15:38756 (R;CA) 

Design and performance of wood-chip-fired stokers and pre- 
heaters (output range 25 to 75 kw): Final report, 15:38757 
(R;CA) 

Limestone calcination using fire-killed timber: Final technical re- 
port on a Renewabies-Conservation Demonstration Program 
Project, 15:38752 (R;CA) 

WOOD WASTES 

Current activity in wood chip combustion systems in the Atlantic 

region, 15:38749 (RA;CA) 
WOOD-FUEL POWER PLANTS 
Current activity in wood chip combustion systems in the Atiantic 
region, 15:38749 (RA;CA) 
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BUCKL: X-ray energy deposition code, 15:40146 (R;US) 
Background studies in gas ionizing x ray detectors, 15:39639 
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General relativistic x ray (UV) polarization rotations as a quanti- 
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See X-RAY LASERS 
X-RAY DETECTION 
The HUS solar flare and cosmic gamma-ray burst detector 
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X-RAY DOSIMETRY 
Evaluation of NVLAP personnel dosimetry testing laboratory: X 
rays, 15:39641 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Basic principles of Synchrotron Radiation-induced X-Ray Fluo- 
rescence (SRXRF), 15:39953 (R;US) 
X-RAY LASERS 
Plasma physics issues in laboratory x-ray lasers, 15:39535 (J;US) 
X-RAY SOURCES 
Dose-rate field of the Hermes Ill flash x-ray source, 15:40119 
(R;US) 
X-RAY SPECTROMETERS 
Low pass filter for soft x-ray monochromators, 15:39656 (J;US) 
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X-RAY SPECTROSCOPY 


X-RAY SPECTROSCOPY 

The photoemission spectromicroscope multiple-application x-ray 
imaging undulator microscope (MAXIMUM), 15:39676 (J;US) 

[Photoelectron spectrometry with the use of synchrotron radia- 
tion]: Foreign trip report, August 29-October 1, 1987. 
15:39996 (R;US) 

XENOBIOTICS 

Health effects assessment summary tables: Fourth quarter, FY 

1989, 15:39844 (R;US) 
XENON 

Measurements of intrinsic efficiency and parameters of an elec- 
tron beam pumped ArXe laser, 15:39533 (J;US) 

Multiple-ionization of xenon atoms by positron impact, 15:39978 
(RA;US) 

[Third-harmonic generation in both positively and negatively dis- 
persive xenon]: Foreign trip report, June 19-30, 1987, 
15:39993 (R;US) 

XENON FLUORIDES 

Time resolved fluorescence studies of the XeF C-A transition in 

avalanche discharges, 15:39495 (BA;US) 
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See BARYONS 

Y-12 PLANT 

Oak Ridge Y-12 plant experience with implementation of De- 

partment of Energy Order 5633.3, 15:38727 (J;US) 
YANG-MILLS THEORY 
A new quantum representation for canonical gravity and SU(2) 
Yang-Mills theory, 15:40081 (R;DE) 
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YANKEE MAINE REACTOR 
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YANKEE ROWE REACTOR 

See ROWE YANKEE REACTOR 
YANKEE VERMONT REACTOR 

See VERMONT YANKEE REACTOR 
YELLOW CAKE 

See URANIUM OXIDES U308 
YTTRIUM ALUMINIUM GARNETS 

See ALUMINIUM OXIDES 
YTTRIUM BORIDES 

Electronic structure and magnetism of A2Fe,,4B (R=Y,Nd) com- 
pounds, 15:39230 (J;US) 

YTTRIUM OXIDES 

Charge transfer and bond lengths in YBazCu3_,MxOg,y, 
15:39269 (BA:US) 

Comparison of the spectra and dynamics of Er’+:Y2_,Sce,O3 (x 
= 0,1,2), 15:39325 (R;US) 

Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly technical report No. 6, 1 October-31 
December 1989, 15:39239 (R;US) ; 

Epitaxy of Y-Ba-Cu-O thin films grown on single-crystal MgO, 
15:39310 (J;US) 

Jonker pear analysis of oxide superconductors, 15:39304 (J;US) 

Josephson weak links in thin films of YBa2CusO7_, induced by 
electrical pulses, 15:39309 (J;US) 

Low-temperature densification of high-T, 
15:39273 (BA;US) 

Micorstructural considerations in polycrystalline YBazCu307, 
15:39276 (BA;US) 

Photoemission spectroscopy of single crystal HTSC materials: 
A Fermi liquid electronic structure, 15:39494 (BA;US) 

Preparation and characterization of isotopic oxygen-enriched yt- 
trium barium copper oxide, 15:39261 (BA;US) 

Resonance ionization mass spectrometry for materials analysis 
and characterization, 15:39387 (R;US) 

Sol-gel routes to superconducting ceramics, 15:39278 (BA;US) 

Some aspects of the nonstoichiometric and thermodynamic be- 
havior of the YBazCu30, system, 15:39260 (BA;US) 
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Theoretical studies of CuO clusters representing YBazCu307_,: 
Investigation of Cu(Ill) formation versus oxide oxidation, 
15:39283 (BA;US) 

Transient photoinduced conductivity in semiconducting single 
crystals of YBazCu;06.3: Search for photoinduced metallic 
state and for photoinduced superconductivity. Technical re- 
port, 15:39243 (R;US) 

Twins in high-T. YBapCugO7-superconductors, 
(BA;US) 

YTTRIUM SELENIDES 

High temperature x-ray diffraction and Landau theory investiga- 
tion of order-disorder transition in defect NaCl-type solids, 
15:39324 (R;US) 

YUCCA MOUNTAIN 

Geohydrologic data from test hole USW UZ-7, Yucca Mountain 
area, Nye County, Nevada, 15:38635 (R;US) 

Update on the Yucca Mountain project site characterization pro- 
gram, 15:38649 (J;US) 


15:39279 
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Z NEUTRAL BOSONS 

Charged-particle inclusive distributions from hadronic Z° de- 
cays, 15:40045 (R;US) 

Determination of sin? 6 from angular distribution of lepton pairs 
from Z decay, 15:40039 (R;FR) 

Measurement of electroweak effects and topological branching 
ratios in the reaction e*e- +7*7~ at the storage ring PETRA, 
15:40044 (R;DE;In German) 

Searches for new particles produced in Z boson decay, 
15:40061 (R;US) 

Simulation of Z boson production at DO, 15:40055 (R;US) 

ZEA MAYS 
See MAIZE 
ZEOLITES 

See also MORDENITE 

Distribution of metal and adsorbed guest species in zeolites, 
15:39327 (R;US) 

The assay of acid sites on zeolites as measured by ammonia 
poisoning, 15:38455 (J;US) 

ZINC 

Development of electro-acoustic soil decontamination (ESD) 
process for in-situ applications, 15:39739 (R;US) 

Minority carrier diffusion length of p-GaAs determined by time- 
of-flight, 15:38774 (J;US) 

Uptake of heavy metals fromm contaminated sediments by salt- 
marsh plants. Final report, 15:39827 (R;NL) 

ZINC ALLOYS 
Total-energy and pressure calculations for random substitutional 
alloys, 15:39233 (J;US) 
ZINC DISTILLATION PROCESS 
See PYROCHEMICAL REPROCESSING 
ZINC OXIDES 

Pore structure and reactivity changes in hot coal gas desulfur- 
ization sorbents: Technical progress report, January—March 
1990, 15:38365 (R:US) 

ZION STATION UNIT-1 
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ZION STATION UNIT-2 

See ZION-2 REACTOR 
ZION-1 REACTOR 

Climatographic analysis of the Zion nuclear power station site, 
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Remote monitoring of reactor releases in Illinois, 15:38902 (J;US) 

Trip reduction at Zion generating station, 15:38848 (J;US) 
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Climatographic analysis of the Zion nuclear power station site, 
15:38955 (J;US) 

Remote monitoring of reactor releases in Illinois, 15:38902 (J;US) 

Trip reduction at Zion generating station, 15:38848 (J;US) 

ZIRCALOY 

Automated system for assessing the cladding thickness and bond 

integrity of tubular nuclear fuel elements, 15:38553 (BA;US) 





ZIRCALOY 2 
Irradiation-induced changes in Zircaloy intermetallics: Final re- 
port, 15:38551 (R;US) 
ZIRCALOY 4 
Irradiation-induced changes in Zircaloy intermetallics: Final re- 
port, 15:38551 (R;US) 
ZIRCONIUM ALLOYS 
Low-temperature heat capacity of Pdo 35Zro.¢5Dx (x=0.00—-0.80) 
metallic glasses, 15:39236 (J;US) 
ZIRCONIUM OXIDES 
Advances in x-ray line profile analysis to determine microstruc- 
ture information about ceramics, 15:39297 (BA;US) 
Effect of Ta2Os, and HfO>2 alloying on the transformability of 
Y203-stabilized tetragonal ZrO2, 15:39300 (J;US) 
High-temperature oxidation and electrochemical studies related 
to hot corrosion. Annual technical report, 15:39241 (R;US) 
IEA/Annex Il power characterization cooperative program, 
15:39286 (BA;US) 
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562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


GRM Werbeberatung - Werbemittlung - PR, 
Eggenstein-Leopokishafen, (Germany, F.R.) 
GRM Werbeberatung - Werbemittlung - PR, 
Eggenstein-Leopoldshafen, (Germany, F.R.) 
GRM Werbeberatung - Werbemittilung - PR, 
Eggenstein-Leopokishafen, (Germany, F.R.) 
GRM Werbeberatung - Werbemittiung - PR, 
Eggenstein-Leopolishafen, (Germany, F.R.) 
GRM Werbeberatung - Werbemittlung - PR, 
Eggenstein-Leopoldshafen, (Germany, F.R.) 


Bundesministerium der Verteidigung, Bonn (Ger- 
many, F.R.). Dokumentations- und 
Fachinformationszentrum der Bundeswehr 
(DOKFIZBw) 

Bundesministerium der Verteidigung, Bonn (Ger- 
many, F.R.). Dokumentations- und 
Fachinformationszentrum der Bundeswehr 
(DOKFIZBw) 


NTIS, PC AO2/MF A01; OSTI; INIS 

NTIS, PC A02/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


See NUREG/CR-2331-Vol.9-No.4 
See NUREG/CR-5573 
See NUREG/CR-5576 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Also published in Z. Phys., C (Jul 1990) v. 47(2) 
p. 311-314 


NTIS (US Sales Only), PC AOS/MF A01 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


OSTI; US Fish and Wildlife Service, NASA- 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 

OSTI; US Fish and Wildlife Service, NASA- 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 

OSTI; US Fish and Wildlife Service, NASA- 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 


—_~ 


mmm mmmmmm mm 
S888sssss ss 


DE90013735 
DE90013734 
DE90013733 
DE90013744 
DE90013740 
DE90013745 
DE90013746 
DE90013737 
DE90013736 
DE90013732 
DE90013741 
DE90013742 
DE90013747 
DE90013743 


DE90013438 


DE90013439 


DE90502301 
DE90013730 
DE90013748 
7190013857 


T1I90013855 


T1I90013850 
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BR- 


Report Abstract Source of GPO Order 
Number Number Availability ‘ Number 


82(11.119) 15:39755  OSTI; US Fish and Wildlife Service, NASA- TI90013856 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 

82(11.120) 15:39756  OSTI; US Fish and Wildlife Service, NASA- T1I90013860 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 

82(11.121) 15:39757 OSTI; U.S. Fish and Wildlife Service, NASA 7190013851 
Slidell Computer Complex, 1010 Gause 
Boulevard, Slidell, LA 70458 

82(11.122) 15:39758 OSTI; US Fish and Wildlife Service, NASA- T1I90013858 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 

82(11.123) 15:39759 OSTI; US Fish and Wildlife Service, NASA T1I90013854 
Slidell Computer Complex, 1010 Gause 
Boulevard, Slidell, LA 70458 

82(11.124) 15:39760 OSTI; US Fish and Wildlife Service, NASA- T1I90013859 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 

82(11.125) 15:39761 OSTI; US Fish and Wildlife Service, NASA T1I90013853 
Slidell Computer Complex, 1010 Gause 
Boulevard, Slidell, LA 70458 

82(11.126) 15:39762 OSTI; US Fish and Wildlife Service, NASA- T1I90013861 
Slidell Computer Complex, 1010 Gause 
Bivd., Slidell, LA 70458 


15:39868 See DOE/ER/03130—-453 


51-1177082-02-Vol.1 15:39432 See DOE/ID/12701—1-Vol.1 
CAA-RP— 
89-3 15:39692 See AD-A-219192/2/XAB 
CANMET— 
90-02539 15:39116 | PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 
CE- 
02821 15:39708 See OE-CE02821 
02822 15:39709 See OE-CE02822 
02876 15:39031 See IREQ—203-T-421 
02877 15:39033 See RLW-131-D-489 
02932 15:38783 See FP-8 
02934 15:39143 See FP-24 
02935 15:38752 See FP-6 
02939 15:38753 See HQ-CE02939 
02940 15:38756 See EMR-CE02940 
02948 15:38751 See FP-3 
02949 15:38761 See EMR-CE02949 
02978 15:38464 See LU-CE02978 
03001 15:38457 See CPA-CE03001 
03002 15:38484 See CPA-CE03002 
03003 15:38508 See CPA-CE03003 
03011 15:38465 See LU-CE03011 
03012 15:38466 See LU—CE03012 
03013 15:38467 See LU-CE03013 
03014 15:38441 See LU-CE03014 
03015 15:38442 See LU-CE03015 
03016 15:38468 See LU-CE03016 
03017 15:38469 See LU-CE03017 
03018 15:38470 See LU-CE03018 
03019 15:38523 See LU-CE03019 
03020 15:39707 See LU—CE03020 
03021 15:38471 See LU-CE03021 
03022 15:38472 See LU-CE03022 
03023 15:38473 See LU-CE03023 
03024 15:38474 See LU-CE03024 
03025 15:39051 See LU-CE03025 
03037 15:39139 See PPRI-CE03037 
03038 15:39095 See EMR-CE03038 
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Report 
Number 


03039 
03040 
03041 
03048 
03049 
03050 
03052 
03054 
03055 
03056 
03057 
03058 
03059 
03060 
03061 
03062 
03063 
03064 
03065 
03068 
03069 
03073 
03074 
03078 
03079 
03080 
03084 
03085 
03086 
03087 
CEA-CELV-RA- 
1988 
CEA-CONF- 
9887 
9980 
CEA-DAS— 
658 
CEA-N- 
2621 
2622 
CEA-R- 
5500 
5511 
5512 


Abstract 
Number 


15:38747 
15:39057 
15:38483 
15:38541 
15:39084 
15:38546 
15:38485 
15:38479 
15:38436 
15:38489 
15:38515 
15:38490 
15:38491 
15:38488 
15:38486 
15:38487 
15:38437 
15:38480 
15:38481 
15:38542 
15:38540 
15:38509 
15:38511 
15:38528 
15:39039 
15:39860 
15:39765 
15:39060 
15:39077 
15:39078 


15:40264 


15:39954 
15:39621 


15:39169 


15:40031 
15:39539 


15:39246 
15:39170 
15:39622 


Source of 
Availability 


See EMR/TB—CE03039 

See CIRL—WP7 

See CIRL—WP12 

See AOSTRA-01 1922 

See NEB—CE03049 

See AOSTRA-011912 

See CPA-CE03052 

See CPA-CE03054 

See CPA-CE03055 

See CPA/PROSCR-CE03056 
See CPA-CE03057 

See CPA/PROSCR-CE03058 
See CPA/PROSCR-CE03059 
See CPA/PD-CE03060 

See CPA-CE03061 

See CPA-CE03062 

See CPA-CE03063 

See CPA-CE03064 

See CPA-CE03065 

See AOSTRA-012772 

See AOSTRA-012773 

See ERCB-G40 

See OPI-CE03074 

See ERCB—D90-2 

See ERCB—D90-1 

See ESRF—-105 

See OE-CE03084 

See ARC—1989 

See GH-1-89E 

See GH-1-89F 


NTIS (US Sales Only), PC A17/MF A01 DE90506167 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC AO3/MF AO1 


NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC AO3/MF A01 


NTIS (US Sales Only), PC AO9/MF A01 
NTIS (US Sales Only), PC A14/MF AO1 
NTIS (US Sales Only), PC A07/MF A01 


DE90506281 
DE90506196 


DE90506154 


DE90506165 
DE90506164 


DE90506159 
DE90506158 
DE90506156 


DE90506157 
DE90506155 


5515 15:38556 NTIS (US Sales Only), PC A11/MF A01 
5516 15:39818 | NTIS (US Sales Only), PC A11/MF A01 
CEG 
89-04485 15:38478 | PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 
CERL-ADP-N— 
90/07 15:39045 See AD-A-219670/7/XAB 
CERL-TR-REMR-EM— 
6 15:39318 See AD-A-219490/0/XAB 
CIRL- 
WP12 15:38483 Canadian Institute of Resources Law, 430 Bio 
Sciences Building, The University of Calgary, 
2500 University Drive N.W, Calgary, AB, 
CAN T2N 1N4. Prices: $17.00 CAN 
15:39057 Canadian Institute of Resources Law, 430 Bio 
Sciences Building, The University of Calgary, 
2500 University Drive N.W, Calgary, AB, 
CAN T2N 1N4. Prices: $17.00 CAN 


15:40236 See DOE/ER/25048-T2 
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CONF-851052— 


Report 
Number 


CONF-851052- 


CONF-860002-— 
CONF-8603101— 


CONF-860610- 


Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
Summs. 
CONF-870822-— 


CONF-880123— 


CONF-8803268- 


CONF-8804111- 
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Abstract 
Number 


15:38546 


15:39763 


15:40120 
15:40149 
15:40163 
15:40200 
15:40201 
15:40202 
15:40203 
15:40204 
15:40205 
15:40206 
15:40207 
15:40208 
15:40209 
15:40210 
15:40211 
15:40212 
15:40213 
15:40214 
15:40215 
15:40216 
15:40217 
15:40218 


15:40151 


15:38540 
15:38542 


15:40158 


15:39081 


15:39574 


15:39600 


15:38855 
15:38856 
15:38913 
15:38917 


Source of 
Availability 


(17. annual symposium on optical materials for 
high-power lasers; Boulder, CO (USA); 28- 
30 Oct 1985) 

US Government Printing Office, North Capitol 
and H St. NW, Washington, DC 20401 (USA) 

(Petroleum waste management conference; Cal- 
gary (Canada); 

See AOSTRA-011912 

(Freshwater wetlands and wildlife symposium; 
Charleston, SC (USA); 24-27 Mar 1986) 

NTIS, PC A99/MF A01 - OSTI; GPO Dep. E 1.99: DE90005384 

(American Nuclear Society annual meeting; 
Reno, NV (USA); 15-20 Jun 1986) 


(American Institute of Chemical Engineers sum- 
mer national meeting; Minneapolis, MN 
(USA); 16-19 Aug 1987) 

See AOSTRA-01 1922 

(Course and workshop on physics of mirrors, re- 
versed field pinches and compact tori; 
Varenna (Italy); 1-11 Sep 1987) 

See GA-A-18969 

(3. CIM District Five meeting; Fort McMurray 
(Canada); 16-19 Sep 1987) 

See AOSTRA-012773 

See AOSTRA-012772 

(Conference on transport theory, invariant 
imbedding and integral equations; Santa Fe, 
NM (USA); 20-22 Jan 1988) 

Marcel Dekker Inc., 270 Madison Ave., New 
York, NY 10016 (USA) 

(Proceedings: power quality for end-use appli- 
cations conference, 1988; San Antonio, TX 
(USA); 8-10 Mar 1988) 

See EPRI-CU-6884 

(2. International Committee for Future Accelera- 
tors advanced beam dynamics workshop; 
Lugano (Switzerland); 11-16 Apr 1988) 

See SSC—175 

(Spring meeting of the American Physical Society 
and particle beam physics topical meeting; 
Baltimore, MD (USA); 18-21 Apr 1988) 

See SSC—169 

(American Nuclear Society annual meeting; San 
Diego, CA (USA); 12-16 Jun 1988) 





Report 
Number 


CONF-8806204— 
12 
CONF-880695— 


72 
CONF-880717— 


4 
CONF-8810264— 


15 
CONF-8810509— 


CONF-881244— 


CONF-8901200— 


CONF-890207— 


41 
CONF-8902107- 


CONF-8902182- 


CONF-8902184— 


1 
2 
CONF-890270— 


26 
CONF-890335—- 


278 
CONF-890379— 


20 
21 
CONF-8904267- 


3 
CONF-8904360— 


15:40047 


15:39544 


15:39579 


15:39601 


15:39603 


15:39602 


15:39576 


15:40026 


15:38886 


15:39489 


15:38747 


15:39046 


15:39954 


15:38817 


15:39607 
15:39605 


15:39604 


15:39578 


15:39648 


15:39649 


15:40048 


15:40010 


Source of 
Availability 


(13. international conference on neutrino physics 
and astrophysics (NEUTRINO-13); Medford, 
MA (USA); 5-11 Jun 1988) 

See SSC—193 

(1. European Particle Accelerator Conference 
(EPAC-1); Rome (Italy); 7-11 Jun 1988) 

See SSC—151 

(NATO Advanced Study Institute on techniques 
and concepts of high energy physics; St. 
Croix (Virgin Islands (U.S.)); 14-25 Jul 1988) 

See SSC-216 

(Applied superconductivity conference; San 
Francisco, CA (USA); 21-26 Sep 1988) 

See SSC—184 

See SSC—188 

See SSC—185 

See SSC—187 

(Conference on hadronic matter in collision; Tuc- 
son, AZ (USA); 6-12 Oct 1988) 

See SSC—199 

(Technical committee on use of expert systems 
in nuclear safety; Vienna (Australia); 17 Oct 
1988) 

See IAEA-TECDOC-542 

(LASERS ’88: 10th international conference on 
lasers and applications; Lake Tahoe, NV 
(USA); 5-9 Dec 1988) 


(4. meeting of the National Advisory Committee 
on Bioenergy; Ottawa (Canada); 17-19 Jan 
1989) 

See EMR/TB—-CE03039 

(Waste management '89: 15th international 
waste management symposium conference; 
Tucson, AZ (USA); 26 Feb - 2 mar 1989) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: 

(International School on Nuclear Physics: Nu- 
clear Matter and Heavy lon Collisions; Les 
Houches (France); 7-16 Feb 1989) 

See CEA-CONF—-9887 

(Technical committee on human error classifica- 
tion and data collection; Vienna (Australia); 
20-24 Feb 1989) 

See |AEA-TECDOC-538 

(International industrial symposium on the su- 
percollider (IISSC); New Orleans, LA (USA); 
Feb 1989) 

See SSC-235 

See SSC-217 

(International industria! symposium on the su- 
perconducting super collider; New Orleans, 
LA (USA); 8-10 Feb 1989) 

See SSC-214 

(1989 IEEE particle accelerator conference; 
Chicago, IL (USA); 20-23 Mar 1989) 

See SSC-213 

(Workshop on calorimetry for the SSC; 
Tuscaloosa, AL (USA); 13-17 Mar 1989) 

See SSC—225 

See SSC—227 

(Symposium on particle identification at high lu- 
minosity from hadron colliders; Batavia, IL 
(USA); 5-7 Apr 1989) 

See SSC-221 

(4. Copper Mountain conference on multigrid 
methods; Copper Mountain, CO (USA); 9-14 
Apr 1989) 


DE90013223 
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Abstract 
Number 


15:39701 


15:39162 


15:38835 
15:38836 
15:38837 
15:38848 
15:38849 
15:38850 
15:38851 
15:38852 
15:38853 
15:38854 
15:38862 
15:38866 
15:38873 
15:38874 
15:38878 
15:38883 
15:38900 
15:38912 
15:38982 
15:38983 
15:38987 
15:38988 
15:38989 
15:38990 
15:38991 

15:38992 
15:38993 
15:38994 
15:38995 
15:38996 
15:38997 
15:38998 
15:38999 
15:39000 
15:39001 

15:39002 
15:39003 
15:39004 
15:39005 
15:39006 
15:39007 
15:39008 
15:39009 
15:39010 
15:39011 

15:39012 
15:39013 
15:39014 
15:39015 
15:39016 
15:39017 
15:39018 
15:39019 
15:39020 
15:39021 

15:39022 
15:39023 
15:39024 
15:39025 
15:39026 
15:39068 


Source of Distribution 
Availability Category 


(International conference on global and regional 
environmental atmospheric chemistry; Beijing 
(China); 3-10 May 1989) 

See BNL-44728 

(Workshop on proliferation of missies: prospects 
for control, and research agendas; Pleasan- 
ton, CA (USA); 1-2 May 1989) 

See UCID-21760 

(Annual meeting of the American Nuclear Soci- 
ety; Atlanta, GA (USA); 4-8 Jun 1989) 





CONF-890615— 


2 
CONF-890627— 


CONF-8906325— 


CONF-8906340— 


CONF-8906341-— 


CONF-890701- 


28 
CONF-8907134— 


11 
CONF-8907154— 


2 
CONF-890718— 


36 
37 
CONF-89081 40— 


CONF-8908160— 


3 
CONF-8908221-— 


CONF-890833— 


CONF-890850— 


9 
CONF-890855— 


Abstract 
Number 


15:39069 
15:39070 
15:39071 


15:39098 


15:39329 


15:39621 


15:38492 


15:39131 


15:39606 


15:40046 


15:39326 


15:39247 
15:39248 


15:39674 


15:38920 


15:38906 


15:39608 


15:38895 


15:38936 


15:38937 


15:38938 


Source of 
Availability 


(Building simulation '89; Vancouver (Canada); 
23-24 Jun 1989) 

See LBL-28272 

(19. biennial conference on carbon; University 
Park, PA (USA); 25-30 Jun 1989) 

See N-90-19301 

(50. anniversary of fission discovery; Palaiseau 
(France); 21 Jun 1989) 

See CEA-CONF—-9980 

(12. Arctic and marine oil spill program; Calgary 
(Canada); 7-9 Jun 1989) 

See EC/TDTS-89-04697 

(36. Ontario waste management conference; 
Toronto (Canada); 11-14 Jun 1989) 

See OE-90-00425 

(International cryogenic materials conference; 
Los Angeles, CA (USA); 24-28 Jul 1989) 

See SSC-234 

(17. SLAC summer institute on particle physics: 
physics at the 100 GeV mass scale; Stan- 
ford, CA (USA); 10-21 Jul 1989) 

See SLAC-PUB-5219 

(Enrico Fermi summer course CX11: nuclear 
collisions from the mean field into the frag- 
mentation regime; Varenna (Italy); 11-21 Jul 
1989) 

See LA-UR-90-1996 

(International conference on materials and 
mechanisms of superconductivity - high- 
temperature superconductors II; Stanford, 
CA (USA); 23-28 Jul 1989) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: 

(SPIE conference on ultrahigh speed and high 


speed photography, videography, and pho- 
tonics; San Diego, CA (USA); 7-9 Aug 1989) 


DE90013669 
DE90013670 


(2. conference on non-destructive evaluation for 
aerospace requirements; Huntsville, AL 
(USA); 22-24 Aug 1989) 

See EGG-M-89242 

(1. international seminar on seismic base isola- 
tion for nuclear power facilities; San 
Francisco, CA (USA); 21-22 Aug 1989) 

NTIS, PC A17/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

(14. biennial conference on reactor operating 
experience: plant operations - the human el- 
ement; Charlotte, NC (USA); 6-9 Aug 1989) 


DE90012645 


(11. international conference on magnet technol- 
ogy; Tsukuba (Japan); 28 Aug - 1 sep 1989) 

See SSC-238 

(10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT); 
Anaheim, CA (USA); 14-18 Aug 1989) 

American Association for Structural Mechanics 
in Reactor Technology, P.O. Box 60860, Los 
Angeles, CA 90060 (USA) 

American Association for Structural Mechanics 
in Reactor Technology, P.O. Box 60860, Los 
Angeles, CA 90060 (USA) 

American Association for Structural Mechanics 
in Reactor Technology, P.O. Box 60860, Los 
Angeles, CA 90060 (USA) 

American Association for Structural Mechanics 
in Reactor Technology, P.O. Box 60860, Los 
Angeles, CA 90060 (USA) 
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Source of GPO Order 
Availability Dep. Number 


(Workshop on physics at Fermilab in the 1990's; 
Breckenridge, CO (USA); 15-24 Aug 1989) 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90013329 
See ANL-HEP-CP-90-25 
(Lattice "89: symposium on lattice field theory; 
Capri (Italy); 18-21 Sep 1989) 
See ANL-HEP-CP-90-44 
(8. topical workshop on proton-antiproton col- 
lider physics; Castiglione della Pescaia 
(Italy); 1-5 Sep 1989) 
15:40022 See FNAL/C-90/45-T 
(6. coordination meeting of nuclear physicists 
program 2: meet high priority nuclear data; 
Athens, OH (USA); 19-21 Sep 1989) 
15:40148 NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90013502 
(8. international symposium on petroleum eco- 
nomics; Chateau Fronteau (Canada); 13-15 
Sep 1989) 
15:38441 See LU-CE03014 
15:38442 See LU-CE03015 
15:38464 See LU-CE02978 
15:38465 See LU-CE03011 
15:38466 See LU-CE03012 
15:38467 See LU-CE03013 
15:38468 See LU-CE03016 
15:38469 See LU-CE03017 
15:38470 See LU-CE03018 
15:38471 See LU-CE03021 
15:38472 See |.U-CE03022 
15:38473 See LU-CE03023 
15:38474 See LU-CE03024 
15:38523 See LU-CE03019 
15:39051 See LU-CE03025 
15:39707 See LU-CE03020 
CONF-891013-— (6. symposium on separation science and tech- 
nology for energy applications; Knoxville, TN 
(USA); 22-27 Oct 1989) 
8 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90013887 MF-721; 
MF-526 
CONF-8910427—- (IAEA specialist's meeting on residual stresses 
in structural materials and components of nu- 
clear power plants; Buenos-Aires, AR (USA); 
9-13 Oct 1989) 
15:39169 See CEA-DAS—658 
CONF-891103— (Winter meeting of the American Nuclear Soci- 
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(21. annual symposium on optical materials for 
high power lasers; Boulder, CO (USA); 1-3 
Nov 1989) 

See UCRL—102205 

See UCRL-—101767 

(Workshop on nucleon-nucleon; Bremsstrahlung 
(Germany, F.R.); 25-26 Jan 1990) 

See TRI-PP-90-15 

(15. general meeting of the Division of Particles 
and Fields of the American Physical Society; 
Houston, TX (USA); 3-6 Jan 1990) 

See LA-UR-90-2125 

See SLAC-PUB-5283 

See SLAC-PUB-5216 

See SLAC-PUB-5246 

See SLAC-PUB-5247 

See BNL-44763 

(14. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (USA); 
14-17 Jan 1990) 

See N-90-19374 

(Division of particle; Houston, TX (USA); 2 Jan 
1990) 

See LA-UR-90-2058 

(Waste management ‘90: working towards a 
cleaner environment: waste processing, 
transportation, storage and disposal, techni- 
cal programs and public education; Tucson, 
AZ (USA); 25 Feb - 1 mar 1990) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

See SAND-89-2409C 

Arizona Board of Regents, University of Arizona, 
Tucson, AZ 85721 

(BWEA/DEN workshop on recent developments 
in the aerodynamics of wind turbines; Not- 
tingham (UK); 21 Feb 1990) 

See ETSU-N-116 

(Workshop on beam dynamics issues of high lu- 
minosity asymmetric collider rings; Berkeley, 
CA (USA); 12-16 Feb 1990) 

See SLAC-PUB-5289 

(5. national wind energy conference; Lunteren 
(Netherlands); 21-22 Feb 1990) 

See ECN-RX-90-013 

See ECN-RX-90-012 

See ECN-RX-90-014 

See ECN-RX-90-015 

See ECN-RX-90-016 

See ECN-RX-90-017 

See ECN-RX-90-010 

See ECN-RX-90-011 

See ECN-RX-90-018 

See ECN-RX-90-008 

See ECN-RX-90-009 

(6. international conference on data engineering; 
Los Angeles, CA (USA); 5-9 Feb 1990) 

See LBL-27198 

(Symposium on microlithography; San Jose, CA 
(USA); 4-9 Mar 1990) 

See SAND-90-1534C 

(25. Rencontres de Moriond on QCD and 
hadronic interactions conference; Les Arcs 
(France); Mar 1990) 

See SLAC-PUB-5264 
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(Santa Fe workshop on intermittency in high en- 
ergy collisions; Santa Fe, NM (USA); 18-21 
Mar 1990) 

See LA-UR-90-2028 

(Les Rencontres de Physique de la Vallee 
D’Aosta; La Thuile (Italy); 18-24 Mar 1990) 

See SLAC-PUB-5278 

(International workshop on rare decays of light 
mesons; Gif-sur-Yvette (France); 29-30 Mar 
1990) 

See TRI-PP-90-16 

(Prospector 1: key issues in space technology; 
Park City, UT (USA); 20-22 Mar 1990) 

See LA-UR-90-2159 

(Workshop on modeling and simulation of atmo- 
spheric dynamics and pollution; Mexico City 
(Mexico); 11-20 Mar 1990) 

See LA-UR-90-2060 

(International workshop on variable structure 
systems and their applications; Sarajevo (Yu- 
goslavia); 19-20 Mar 1990) 

See UCRL-JC—103134 

(2. international industrial symposium on the su- 
per collider; Miami, FL (USA); 14-16 Mar 
1990) 

See SSCL-268 

(International conference on optical science and 
engineering; Hague (Netherlands); 12-16 
Mar 1990) 

See UCRL—101431 

(International workshop on software engineer- 
ing, artificial intelligence and expert systems 
for high energy and nuclear physics; Lyon 
(France); 19-24 Mar 1990) 

See FNAL/C—90/94 

(Oil shale contractors review; Morgantown, WV 
(USA); 18-19 Apr 1990) 

See UCRL-JC—103680 

(17. environmental symposium: environmental 
compliance and enforcement at DOD instal- 
lations in the 1990's; Atlanta, GA (USA); 
17-20 Apr 1990) 

NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

(Computing in high energy physics; Santa Fe, 
NM (USA); 9-13 Apr 1990) 

See FNAL-TM—1666 

See DOE/ER/03130-9 

See DOE/ER/03130-53 

See DOE/ER/03130-52 

See SLAC-PUB-5230 

See SLAC-PUB-5231 

See FNAL/C-—90/88 

See FNAL/C-90/87 

(Workshop on the science of intense radioactive 
ion beams; Los Alamos, NM (USA); 10-12 
Apr 1990) 

See BNL-44737 

See LBL-28861 

(International conference on solenoidal detec- 
tors for the SSC; Tsukuba (Japan); 23-25 
Apr 1990) 

See ANL-HEP-CP-90-57 

See ANL-HEP-CP-90-56 

(1. international conference on electrophoresis, 
superconducting and the human genome; 
Tallahassee, FL (USA); 10-13 Apr 1990) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

(EPRI/Eddystone valve monitoring meeting; 
Philadelphia, PA (USA); 24 Apr 1990) 

NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
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Availability 


(NATO advanced study institute conference; 
Maratea (Italy); Apr 1990) 

See SAND-90-1536C 

(Conference on baryon number violation at the 
SSC; Santa Fe, NM (USA); 27-30 Apr 1990) 

See LA-UR-90-1961 

(21. international ICT annual co-ference; Karl- 
sruhe (Germany, F.R.); 3-6 + -r 1990) 

See UCRL—102391 

(Informal spring workshop on quantum groups; 
Argonne, IL (USA); 26 Apr - 11 may 1990) 

See ANL-HEP-CP-90-36 

(35. international symposium and exhibition of 
the Society for the Advancement of Material 
and Process Engineers: advanced materials: 
the challenge for the next decade; Anaheim, 
CA (USA); 2-5 Apr 1990) 

See N-90-19310 

(Technical symposia on optical engineering and 
photonics in aerospace sensing; Orlando, FL 
(USA); 16-20 Apr 1990) 

See UCRL-—101921 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (USA); 16-21 Apr 
1990) 

See SAND-89-2795C 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

See BNL-44732 

(5. international conference on accelerator mass 
spectrometry; Paris (France); 23-27 Apr 
1990 


See UCRL-JC—104029 

(9. plasma surface interactions in controlled fu- 
sion devices conference; Bournemouth (UK); 
20-25 May 1990) 

NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 
(Interface between nuclear structure and heavy- 
ion reaction dynamics conference; Notre 

Dam, IN (USA); 24-26 May 1990) 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
(NATO advanced research workshop on defects, 
singularities, and patterns in nematic liquid 

crystals; Orsay (France); 28 May - 1 jun 1990) 

See UCRL-JC—103972 

(AR&TD contractors review meeting; Oak Ridge, 
TN (USA); 15-17 May 1990) 

See SAND-90-0581C 

(Symposium on electroresponsive polymeric 
materials; Midland, Mi (USA); 10 May 1990) 

See SAND-90-1620C 

(International conference onmedium- and high- 
energy physics; Taipei (Taiwan); 14-18 May 
1990) 


See LA-UR-90-2181 

(7. international symposium on molten salts; 
Montreal (Canada); 6-11 May 1990) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

(4. international symposium on long range sound 
propagation at NASA Langley Research Cen- 
ter; Hampton, VA (USA); 15-17 May 1990) 

See LA-UR-390-1998 

See LA-UR-90-1997 

(10. annual conference on nonlinear science: 
the next decade; Los Alamos, NM (USA); 
21-25 May 1990) 

See LA-UR-90-1960 

(Symposium in honor of Akito Arima: nuclear 
physics in the 1990's; Santa Fe, NM (USA); 
1-5 May 1990) 

See LA-UR-90-2108 
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(1. inter-laboratory workshop on preprint data- 
base management; Geneva (Switzerland); 
14-16 May 1990) 

See FNAL-TM—1667 

See FNAL-TM—1668 

(International conference on organic supercon- 
ductors; Lake Tahoe, CA (USA); 20-24 May 
1990) 

See LA-UR-90-2021 

(4. conference on fossil energy materials; Oak 
Ridge, TN (USA); 15-17 May 1990) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: 

(8. topical conference on high-temperature 
plasma diagnostics; Hyannis, MA (USA); 6- 
10 May 1990) 

See UCRL-102938 

(7. symposium on radiation measurements and 
applications; Ann Arbor, MI (USA); 21-24 
May 1990) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

(17. European conference on controlled fusion 
and plasma heating; Amsterdam (Nether- 
lands); 25-29 Jun 1990) 

See GA-A-20085 

(2. European particle accelerator conference; 
Nice (France); 11-16 Jun 1990) 

See SLAC-PUB-5274 

See SLAC-PUB-5279 

See SLAC-PUB-5295 

See SLAC-PUB-5265 

See SLAC-PUB-5268 

See SLAC-PUB-5271 

See SLAC-PUB-5273 

See SLAC-PUB-5263 

See SLAC-PUB-5255 

See BNL-43645 

See BNL-43671 

See BNL-43680 

See BNL-43685 

See BNL-43684 

See SLAC-PUB-5277 

See BNL-43679 

See BNL-43635 

(Pressure vessels and piping conference: be in 
tune for the 90’s; Nashville, TN (USA); 17-21 
Jun 1990) 

See UCRL-JC—104211 

(19. power modulator symposium; San Diego, 
CA (USA); Jun 1990) 

See SAND-90-1769C 

See SAND-90-0201C 

See SAND-90-0157C 

(5. AIAA/ASME thermal physics and heat trans- 
fer conference; Seattle, WA (USA); 18-20 
Jun 1990) 

See SAND-90-0878C 

See K/CSD/INF-89/31/R1 

(Free Lagrange conference; Jackson Lake, WY 
(USA); 3-7 Jun 1990) 

See LA-UR-90-2061 

(1990 joint Army Navy NASA Air Force safety 
and environmental protection conference; 
Livermore, CA (USA); 18-22 Jun 1990) 

See UCRL-JC—104039 

See UCRL—102788 

(International conference on luminescence; Lis- 
bon (Portugal); Jun 1990) 

See SAND-90-1535C 
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(International technical meeting of Petroleum 
Society of CIM/SPE; Calgary (Canada); 10- 
13 Jun 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(Miniworkshop on quantum chaos; Treiste 
(Italy); 4 Jun - 6 jul 1990) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(Rocky Mountain conference on artificial life; Las 
Cruces, NM (USA); Jun 1990) 

See LA-UR-90-2004 

(Symposium on photoinduced charge transfer in 
molecular crystals and liquid crystals; 
Rochester, NY (USA); 6-9 Jun 1990) 

See LA-UR-90-2166 

(Applied biotechnology; Haifa (israel); 24-28 Jun 
1990) 

See LA-UR-90-2075 

(28. COSPAR plenary conference; The Hague 
(Netherlands); 25 Jun - 6 jul 1990) 

See LA-UR-90-2131 

See LA-UR-—90-2132 

(Annual technology transfer society meeting; 
Dayton, OH (USA); 28 Jun 1990) 

See SAND-90-1796C 

(8. international association for conflict manage- 
ment annual conference; Vancouver 
(Canada); Jun 1990) 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: 


(43. Great Plains agricultural council forestry 
committee conference; Colorado Springs, 
CO (USA); 14 Jun 1990) 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: 


(15. symposium on effects of radiation on mate- 
rials; Nashville, TN (USA); 17-21 Jun 1990) 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 


(Meeting on optical spectroscopic instrumenta- 
tion and techniques for the 1990s: 
applications in astronomy, chemistry and 
physics; Las Cruces, NM (USA); 4-6 Jun 
1990) 

See LA-UR-90-1945 

(Institute of nuclear materials management con- 
ference; Los Angeles, CA (USA); 15-18 Jul 
1990) 

See SAND-90-0671C 

See SAND-90-0727C 

See LA-UR-90-2154 

See LA-UR-90-1956 

See SAND—90-0763C 

See SAND-90-0714C 

See WHC-SA-0864 

See SAND-90-0766C 

See SAND-90-0769C 

See SAND-90-0762C 

(8. international conference on high-power parti- 
cle beams; Novosibirsk (USSR); 2-5 Jul 
1990) 

See LA-UR-90-2135 

See LA-UR-90-2170 

See SAND-89-2962C 

See SAND-89-2855C 

(6. annual symposium and technical displays on 
physical and electronic security; Philadel- 
phia, PA (USA); 30 Jul - 2 aug 1990) 

See SAND-90-0981C 

See SAND-—90-0982C 

See SAND—-90-0983C 

(international conference on luminescence; Lis- 
bon (Portugal); 16-20 Jul 1990) 

See LA-UR-90-1962 
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(SPIE conference on mathematical imaging; 
San Diego, CA (USA); Jul 1990) 

See LA-UR-—90-2157 

See UCRL-JC—104195 

(26. AIAA/SAE/ASME/ASEE joint propulsion 
conference and exhibit; Orlando, FL (USA); 
16-18 Jul 1990) 

See UCRL-102572 

(27. IEEE annual international nuclear and 
space radiation effects conference; Reno, 
NV (USA); 16-20 Jul 1990) 

See SAND-—-90-0025C 

(Conference on nondestructive evaluation of 
modern ceramics; Columbus, OH (USA); 9- 
12 Jul 1990) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. E 1.99: DE90013656 MF-113 

(SPIE's international symposium on optical and 
optoelectronic applied science and engineer- 
ing and exhibit; San Diego, CA (USA); 8-13 
Jul 1990) 

See LA-UR-90-1999 

See LA-UR-90-1947 

(IEEE/PES 1990 summer meeting; Minneapolis, 
MN (USA); 15-20 Jul 1990) 

See LA-UR-90-2175 

(15. international pyrotechnics seminar; Boulder, 
CO (USA); 9-13 Jul 1990) 

See SAND-90-0599C 

See SAND-—90-0600C 

(4. international workshop on slow-positron 
beam technologies for solids and surfaces; 
London (Canada); 3-6 Jul 1990) 

See LA-UR-90-2178 

(200. American Chemical Society national meet- 
ing; Washington, DC (USA); 26-31 Aug 1990) 

See SAND-90-0826C 

(American Statistical Society; Anaheim, CA 
(USA); 20-24 Aug 1990) 

See LA-UR-90-1957 

(Pan American engineers: partners for progress; 
Washington, DC (USA); 19-24 Aug 1990) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: DE90012284 

(11. International Federation of Automatic Con- 
trol (IFAC) World Congress conference; 
Tallinn (USSR); 13-17 Aug 1990) 

See UCRL—101639 

(IEEE international workshop on intelligent mo- 
tion control; Istanbul (Turkey); 20-22 Aug 
1990) 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90012298 
(25. IUPAP international conference on high en- 
ergy physics; Singapore (Singapore); 2-8 

Aug 1990) 

See ANL-HEP-CP-90-50 

(Summer national meeting of the American Insti- 
tute of Chemical Engineers; San Diego, CA 
(USA); 19-22 Aug 1990) 

See N-90-19373 

See SAND-90-0468C 

(ACEEE summer study on energy efficiency in 
buildings; Pacific Grove, CA (USA); 26 Aug - 
1 sep 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE90012287 MF-350 

(10. international symposium on boron, borides 
and related compounds; Albuquerque, NM 
(USA); 27-30 Aug 1990) 

See LA-UR-90-2009 

(Japan international tribology conference; 
Nagoya (Japan); 29 Oct - 1 nov 1990) 

See N-90-17875 





Report 
Number 


coo- 
3130-TC-55 
3130TC-52 
3130TC-53 
3130TC-51 
3130TC-54 

CPA- 
CE03001 


CE03002 


CE03003 


CE03052 


CE03054 


CE03055 


CE03057 


CE03061 


CE03062 


CE03063 


CE03064 


CE03065 


CPA/PD- 
CE03060 


CPA/PROSCR- 
CE03056 


CE03058 


CE03059 


CPS- 
90-001 
CPT- 
89/PE-2269 
CRIE-T- 
89007 
89016 
CRIE-U- 
89029 
CRIE-W- 
89001 
89007 
89009 
89010 


15:39239 
15:40142 


15:39702 
15:39035 


15:38800 


15:39146 
15:38359 
15:38360 
15:38361 


Source of 
Availability 


See DOE/ER/03130-55 
See DOE/ER/03130-52 
See DOE/ER/03130-53 
See DOE/ER/03130-51 
See DOE/ER/03130-54 


Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: $5.00 CAN 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: $110.00 CAN 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: $25.00 CAN 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 37. 


Prices: PRICES UPON REQUEST 


Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 


Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
Canadian Petroleum Association, 3800 - 150 


6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 


Prices: PRICES UPON REQUEST 
See AD-A-219131/0/XAB 
See LAPP-TH-246-89 


NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


DE90505577 
DE90505578 


DE90505612 
DE90505553 
DE90505552 


DE90505550 
DE90505551 
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CRN-CPR- 


Report 
Number 


CRN-CPR- 
88-17 
88-29 
89-05 
89-07 
89-09 
cTs- 
04 
DC-FR- 
3063-1 
DESY-F22- 
90-01 
90-02 
90-03 
DOD-D- 
4210.15 
4220.7 
DOD-I- 
4170.9 
4245.13 
DOE/BC/14250— 
T3 
DOE/CE- 
0285P 
DOE/CE/15270- 
T14 
DOE/CE/26580-— 


DOE/CH/10380- 
1 
T1 
DOE/DP/48058- 
2 
DOE/EA- 
0434 
DOE/EH- 
0140-Vol.1 
0140-Vol.2 
DOE/EIA- 
0035(90/03) 
0109(90/04) 
0130(90/04) 
0380(90/04) 


Abstract 
Number 


15:40104 
15:40105 
15:39322 
15:39402 
15:39384 
15:39162 
15:39816 
15:40032 
15:40033 
15:40034 


15:39056 
15:38477 


15:39137 
15:39697 


15:38445 
15:39154 
15:39804 
15:39140 
15:39080 
15:39141 
15:39117 
15:38750 
15:39118 


15:39119 
15:39120 


15:39072 


15:39819 


15:38688 
15:38689 


15:39075 
15:38461 
15:38522 
15:38462 


Source of 
Availability 


NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC AO5/MF A0O1 
See UCID-21760 

See AD-A-219691/3/XAB 

NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 


See PB-90-205162/XAB 
See PB-90-205030/XAB 


See PB-90-205048/XAB 
See PB-90-204785/XAB 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A011 - OSTI; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A16/MF A01 - OSTI; GPO Dep. 
NTIS, PC A99/MF A01 - OSTI; GPO Dep. 


NTIS, PC A07/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - GPO - OSTI; GPO Dep. 


NTIS, PC AO8&/MF A01 - GPO - OSTI 
NTIS, PC A - GPO - OSTI 


GPO 
Dep. 


Order 
Number 


DE90506169 
DE90506168 
DE90506190 
DE90506189 
DE90506170 


DE90502317 
DE90502318 
DE90502319 


DE90013246 
DE90013560 
DE90013109 
DE90013020 
DE90013007 
DE90010845 
DE90012712 
DE90012542 
DE90013276 


DE90009058 
DE90009139 


DE90013100 
DE90013404 


DE90013605 
DE90013588 


DE90012923 
DE90013247 
7190013792 
7190013791 


MF-123 
MF-333 
MF-242 
MF-350 
MF-350 
MF-249 
PC-310 
MF-246 
MF-310 


MF-310 
MF-310 


MF-700 
MF-902 


MF-630 
MF-630 


MF-950 
MF-950 
MF-950 
MF-950 


0520(90/06) 

DOE/ER/03130- 
8 15:39625 
9 15:39626 
11 15:40054 
269 15:40021 
453 15:39868 
454 15:39869 
51 15:40235 
52 15:40020 
53 15:39627 
54 15:39628 
55 15:40035 
T22 15:40055 
T24 15:40056 

DOE/ER/13355- 
T1 15:39789 


15:39076 NTIS, PC A03/MF A01 - GPO - OSTI; GPO Dep. DE90013465 MF-950 
NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


DE90013328 MF-414 
DE90013330 MF-414 
DE90013320 MF-414 
DE90013323 MF-414 
DE90013322 MF-414 
DE90013319 MF-414 
DE90013324 MF-405 
DE90013325 MF-414 
DE90013326 MF-414 
DE90013327 MF-414 
DE90013321 MF-414 
DE90013332 MF-414 
DE90013331 MF-414 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90013228 MF-408 
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Report 
Number 


DOE/ER/13368— 
7 
DOE/ER/13539— 


2 
DOE/ER/13594— 

3 
DOE/ER/13619— 


4 
DOE/ER/13647— 

T4 
DOE/ER/13749— 


2 
DOE/ER/13785— 


3 
DOE/ER/13827— 

T2 
DOE/ER/13978— 


2 
DOE/ER/14084— 
1 


DOE/ER/40272- 
101 
102 
103 
104 
DOE/ER/40390— 


3 
DOE/ER/45147— 
5 


DOE/ER/45289-— 


1 
DOE/ER/45295— 
3 
DOE/ER/45353— 
2 
DOE/ER/53187— 
T7 
DOE/ER/60253— 
8 


T3 
DOE/ER/60616— 


1 
DOE/ET/34020— 
8 


DOE/EV/00119— 


DOE/ID/12698— 

1-Vol.1 

1-Vol.2 
DOE/ID/12701— 

1-Vol.1 
DOE/IG— 

0286 
DOE/MC/11076— 

2829 

2831 

2833 

2842 
DOE/MC/21144— 

2821 
DOE/MC/21335— 

2823-Vol.2 
DOE/MC/23167— 

2836 


Abstract 

Number 

15:39790 
15:39795 
15:38762 
15:39385 
15:39403 
15:38439 
15:38763 
15:39956 
15:39858 
15:39859 
15:40236 
15:40083 
15:40084 
15:40085 
15:40086 
15:40098 
15:39172 
15:39173 
15:39174 
15:39250 
15:40150 


15:39828 
15:39829 


15:39830 


15:38838 


15:39688 
15:38411 
15:38348 
15:38433 


15:39430 
15:39431 


15:39432 
15:38550 
15:38543 
15:38545 
15:38548 
15:38362 
15:38547 
15:38363 


15:39147 


Source of 

Availability 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A011 - OSTI 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A011 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
GPO De 


p. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 


NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A17/MF A01; OSTI; INIS; GPO Dep. 


OSTI (Free of Charge) 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


Order 
Number 
DE90013709 
DES90012400 
DE90013699 
DE90013219 
DE90012888 
DE90012868 
DE90012399 
DE90013962 
DE90013107 
DE90013750 
DE90013969 
DE90013712 
DE90013713 
DE90013715 
DE90013714 
DE90013710 
DE90013803 
DE390013700 
DE90012401 
DE90013755 
DE90013961 


DE90013702 
DE90013693 


DE90013229 
DE90013548 


DE90013448 
DE90012711 
DE90013559 
DE90013549 


DE90013718 
DE90013719 


DE90013716 
7190013561 

DE90000495 
DE90000497 
DE90000499 
DE90009654 
DE90000482 
DE90000487 


DE90009669 


DOE/MC/23167-— 


Distribution 
Category 
MF-408 
MF-408 
MF-408 
MF-401 
MF-401 
MF-404 
MF-408 
MF-411 
MF-403 
MF-403 
MF-405 
MF-414 
MF-410 
MF-414 
MF-414 
MF-413 
MF-404 
MF-406 
MF-404 
MF-404 
MF-420 


MF-402 
MF-402 


MF-408 
PC-523 


MF-408 
MF-103 
PC-101 
MF-101 


MF-820 
MF-820 


MF-820 
PC-960 
MF-123 
MF-123 
MF-123 
MF-123 
PC-123 
PC-106 


PC-111 
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DOE/MC/26253— 


Report 
Number 


DOE/MC/26253— 
1 
DOE/METC-— 
90/0267 
DOE/NASA/0335— 


2 
DOE/NCT-— 
02-88 
DOE/NE/44139- 
52 
DOE/NV/10384— 
34 


DOE/OR/20722- 

210.1 
DOE/OR/23701— 

37.1 
DOE/PC/60409— 

T3 
DOE/PC/70028— 

T12 
DOE/PC/72007— 

T11 

T12 

T13 
DOE/PC/79650— 

13 
DOE/PC/79656— 

T2 

T3 

T4 

TS 

Té6 

T7 

Ts 

TS 
DOE/PC/79669-— 


T2-Exec.Summ. 


DOE/PC/79680— 


DOE/PC/79915— 
T8 
DOE/PC/79916— 
4 
DOE/PC/79921-— 
T7 
DOE/PC/79928— 
T8 
DOE/PC/80527— 


DOE/PC/88810- 


5 
DOE/PC/8881 4— 

TS 
DOE/PC/88816— 


DOE/PC/88881-— 
TS 
Té6 
DOE/PC/88883-— 
TS 
DOE/PC/88889— 
T3 
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Abstract 

Number 

15:38446 
15:39148 
15:39149 
15:38690 
15:38571 


15:39764 


15:38691 
15:38692 
15:38412 
15:38364 
15:38349 
15:38350 
15:38351 
15:38413 
15:38414 
15:38415 
15:38416 
15:38417 
15:38418 
15:38419 
15:38420 
15:38421 
15:38801 
15:39085 
15:38806 
15:38422 
15:38423 
15:38365 
15:38366 
15:38388 
15:38367 
15:38368 
15:38369 
15:38370 
15:38371 
15:38807 


15:38352 
15:38353 


15:38354 


15:38808 


Source of 
Availability 


NTIS, 
NTIS, 
NTIS 
NTIS, 
NTIS 


NTIS, 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 


NTIS, 


NTIS, 


PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
, PC A10/MF A01 - OSTI; GPO Dep. 
PC A04/MF A01 - OSTI; GPO Dep. 


, PC A03/MF A01; OSTI; INIS; GPO Dep. 


PC AO6/MF A01 - OSTI; GPO Dep. 


PC AO8/MF A01; OSTI; INIS; GPO Dep. 


PC A03/MF A01; OSTI; INIS; GPO Dep. 


PC AO9/MF A01 - OSTI; GPO Dep. 
PC AO9/MF A0i - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC AO08/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A07/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A02/MF A01 - OSTI; GPO Dep. 
PC AO8/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 


PC A02/MF A01 - OSTI; GPO Dep. 


PC A03/MF A01 - OSTI; GPO Dep. 


PC A03/MF A01 - OSTI; GPO Dep. 


PC AO6/MF A011 - OSTI 
PC A05/MF A01 - OSTI; GPO Dep. 


PC A03/MF A01 - OSTI; GPO Dep. 


PC A03/MF A01 - OSTI; GPO Dep. 


Order 
Number 
DE90013026 
DES90000485 
DE90013305 
DE90013083 
DE90013480 


DE90013273 


DE90013566 
DE90013535 
DE90013460 
DE90011510 
DE90009211 
DE90009052 
DE90009051 
DE90012237 
DES0009909 
DE90009910 
DE9000991 1 
DE90009912 
DE90009913 
DE90009914 
DE90009915 
DE90009916 
DE90008839 
DE90013055 
DE90013757 
DE°"010971 
DE90013058 
DE90010974 
DE90009021 
DE90012235 
DE90008844 
DE90010919 
DE90012519 
DE90009019 
DE90013056 
DE90010969 


DE90008828 
DE90013054 


DE90009024 


DE90008842 


Distribution 
Category 
MF-122 
MF-111 
MF-336 
MF-714 
PC-510 


MF-706; 
MF-703 


MF-511 
MF-511 
PC-102 
PC-108 
MF-102 
MF-102 
MF-102 
PC-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
MF-104 
PC-112 
MF-112 
MF-105 
MF-103 
MF-113 
MF-106 
MF-108 
PC-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-105 


MF-102 
MF-102 


MF-102 


MF-105 





DOE/PC/90541-— 


T10 


DOE/PC/90958— 


T11 


DOE/PC/91025— 


T10 
T11 
T3 
T4 
TS 
T6 
T7 
T8 
T9 


DOE/PE- 


0094P 


DOE/RL/10436-— 


T2 
T2-Vol.1-Bk.1 
T2-Vol.1-Bk.2 
T2-Vol.1-Bk.3 
T2-Vol.1-Bk.4 
T2-Vol.2 
T2-Vol.3-Bk.1 
T2-Vol.3-Bk.2 
T2-Vol.4-Bk.1 
T2-Vol.4-Bk.10 
T2-Vol.4-Bk.11 
T2-Vol.4-Bk.12 
T2-Vol.4-Bk.13 
T2-Vol.4-Bk.14 
T2-Vol.4-Bk.15 
T2-Vol.4-Bk.2 
T2-Vol.4-Bk.3 
T2-Vol.4-Bk.4 
T2-Vol.4-Bk.5 
T2-Vol.4-Bk.6 
T2-Vol.4-Bk.7 
T2-Vol.4-Bk.8 
T2-Vol.4-Bk.9 


Abstract 
Number 


15:38809 


15:38810 
15:38395 


15:38372 
15:38424 
15:38373 
15:38374 
15:38409 
15:38389 
15:38375 
15:38425 


15:38426 
15:38427 
15:38428 


15:38390 
15:38391 


15:38376 
15:38410 


15:38403 
15:38404 
15:38396 
15:38397 
15:38398 
15:38399 
15:38400 
15:38401 
15:38402 


15:39703 


15:38572 
15:38573 
15:38574 
15:38575 
15:38576 
15:38577 
15:38578 
15:38579 
15:38580 
15:38589 
15:38590 
15:38591 
15:38592 
15:38593 
15:38594 
15:38581 
15:38582 
15:38583 
15:38584 
15:38585 
15:38586 
15:38587 
15:38588 


Source of 
Availability 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AC2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A11/MF A01 - OSTI 

NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A18/MF A01 - OSTI; GPO Dep. 


NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A24/MF A01; OSTI; INIS 


NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A16/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A99/MF A01; OSTI; INIS 
NTIS, PC A18/MF A01; OSTI; INIS 
NTIS, PC AO8/MF A01; OSTI; INIS 
NTIS, PC A12/MF A01; OSTI; INIS 
NTIS, PC A10/MF A01; OSTI; INIS 
NTIS, PC A14/MF A01; OSTI; INIS 
NTIS, PC A13/MF A01; OSTI; INIS 
NTIS, PC A10/MF A01; OSTI; INIS 
NTIS, PC A17/MF A01; OSTI; INIS 
NTIS, PC A10/MF A01; OSTI; INIS 
NTIS, PC A19/MF A01; OSTI; INIS 
NTIS, PC A10/MF A01; OSTI; INIS 
NTIS, PC A15/MF A01; OSTI; INIS 
NTIS, PC A16/MF A01; OSTI; INIS 
NTIS, PC A17/MF A01; OSTI; INIS 
NTIS, PC A17/MF A01; OSTI; INIS 
NTIS, PC A10/MF A01; OSTI; INIS 


Order 
Number 


DE90011455 


DE90010920 
DE90011907 


DE90009020 
DE90012523 
DE90008843 
DES0009383 
DES0009025 
DE90012520 
DES90013059 
DE90012236 


DE90009906 
DE90009907 
DE90009908 


DE90008659 
DE90013060 


DE90012397 
DE90008963 


DE90012404 
DE90012405 
DE90012646 
DE90012648 
DE90012649 
DE90012650 
DE90012651 
DE90012402 
DE90012403 


DE90013545 


DE90013333 
DE90013334 
DES90013335 
DE90013336 
DE90013337 
DE90013338 
DE90013339 
DE90013340 
DE90013341 
DE90013250 
DE90013251 
DE90013252 
DE90013253 
DE90013254 
DE90013255 
DE90013342 
DE90013343 
DE90013344 
DE90013345 
DE90013346 
DE90013347 
DE90013348 
DE90013249 


DOE/RL/10436— 


Distribution 
Category 
MF-105 


MF-107 
MF-107 


MF-109 
MF-105 
MF-108 
MF-108 
MF-114 
MF-113 
MF-108 
PC-104 


MF-104 
MF-104 
MF-104 


MF-102 
MF-102 


MF-108 
MF-114 


MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


PC-401; 
PC-402; 
PC-403; 
PC-600; 


MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
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DOE/RL/10436— 


Report 
Number 


T2-Vol.5-Bk.1 
T2-Vol.5-Bk.10 
T2-Vol.5-Bk.2 
T2-Vol.5-Bk.3 
T2-Vol.5-Bk.4 
T2-Vol.5-Bk.5 
T2-Vol.5-Bk.6 
T2-Vol.5-Bk.7 
T2-Vol.5-Bk.8 
T2-Vol.5-Bk.9 
T2-Vol.6-Bk.1 
T2-Vol.6-Bk.2 
T2-Vol.7 
DOE/S— 
0078P 
DOE/SF/16306— 
22 
T3 
DOE/SF/16667—- 


DOE/SF/17538— 
T2 
T3 
T4 
DOE/WIPP- 
90-002 
DOT/FAA/CT- 
89/23 
DREO-TN- 
89-33 
E- 
4985 
5110 
5198 
5208 
5211 
5216 
5308 
5309 
5313 
5314 
EC/TDTS— 


Abstract 
Number 


15:38595 
15:38604 
15:38596 
15:38597 
15:38598 
15:38599 
15:38600 
15:38601 
15:38602 
15:38603 
15:38605 
15:38606 
15:38607 


15:38693 


15:38776 
15:38777 


15:38778 


15:39474 


15:39092 
15:39093 
15:39094 


15:39433 
15:39156 
15:39657 


15:39330 
15:39469 
15:40102 
15:39331 
15:39405 
15:39253 
15:39406 
15:38766 
15:39329 
15:39254 


Source of 
Availability 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


PC A05/MF A01; OSTI; INIS; GPO Dep. 
PC A07/MF A01; OSTI; INIS 
PC A11/MF A01; OSTI; INIS 
PC A07/MF A01; OSTI; INIS 
PC A14/MF A01; OSTI; INIS 
PC A12/MF A01; OSTI; INIS 
PC A11/MF A01; OSTI; INIS 
PC A13/MF A01; OSTI; INIS 
PC AO6/MF A01; OSTI; INIS 
PC A07/MF A01; OSTI; INIS 
PC A99/MF A01; OSTI; INIS; GPO Dep. 
PC A18/MF A01; OSTI; INIS; GPO Dep. 
PC AO6/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A99/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


See AD-A-219405/8/XAB 
See AD-A-219517/0/XAB 


See N—-90-19302 
See N-90-18665 
See N-90-17424 
See N—90-19310 
See N-90-17875 
See N-90-17465 
See N-90-19373 
See N-90-19299 
See N—-90-19301 
See N-90-19374 


Order 
Number 


DE90013256 
DE90013265 
DE90013257 
DE90013258 
DE90013259 
DE90013260 
DE90013261 
DE90013262 
DE90013263 
DE90013264 
DE90013266 
DE90013267 
DE90013268 


DE90013615 


DE90013790 
DE90013698 


DE90013711 
DE90009996 
DE90012499 
DE90012500 
DE90012501 


DE90013697 


Distribution 
Category 


MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 
MF-812 


MF-902 


MF-231 
MF-231 


MF-232 
MF-706 
MF-232 
MF-232 
MF-233 


MF-721 


89-04697 15:38492 PC Canada Conservation and Protection, Envi- 
ronmental Protection Publications, Place 
Vincent Massey, 10 Wellington St., 12th 
Floor, Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 


ECN-RX- 
90-008 
90-009 
90-010 
90-011 
90-012 
90-013 
90-014 
90-015 
90-016 
90-017 
90-018 
90-019 
90-020 

EGG- 
10617-7010 

EGG-M- 
89242 


15:38797 
15:38798 
15:38789 
15:38786 
15:38790 
15:38791 
15:38792 
15:38788 
15:38787 
15:38793 
15:38794 
15:39087 
15:39142 


15:39672 


15:39464 


490 ERA Vol. 15, No. 17 


UPON REQUEST; MF $10 CAN 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02 
NTIS (US Sales Only), PC A02 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90797051 
DE90797052 
DE90797041 
DE90797042 
DE90797035 
DE90797036 
DE90797037 
DE90797038 
DE90797039 
DE90797040 
DE90797043 
DE90797044 
DE90797091 


DE90013469 


DE90013089 





Report 
Number 


EGG-WED- 
8961 

EGG-WT- 
7597 


EMR- 
CE02940 


CE02949 


CE03038 


EMR/EFA- 
90-02374 


EMR/TB- 
89-05612 


CE03039 


EPA- 
530/SW-90/045 
540/2-90/001 
540/G-89/010 
600/3-90/037 
600/J-89/263 

EPA/ROD/R- 
04-89/054 
09-89/041 

EPRI-CU- 
6842-Vol.1 


6842-Vol.2 
6884 
6898 


EPRI-EL- 
6420-Vol.10 


6420-Vol.16 
6851 


6856-Vol.1 


Abstract 
Number 
15:38608 


15:38609 


15:38756 


15:38761 


15:39059 


15:39058 


15:38757 


15:38747 


15:39740 
15:39738 
15:39053 
15:39741 
15:39766 


15:39743 
15:39772 


15:39129 
15:39130 
15:39081 


15:39082 


15:39036 
15:39037 
15:39475 


15:39029 


Source of Order 
Availability Number 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


DE90012299 


NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. DE90012967 


Energy, Mines and Resources Canada, Com- 
munications Branch, 580 Booth St, Ottawa, 
ON, CAN K1A OE4. Prices: PRICES UPON 
REQUEST 

Energy, Mines and Resources Canada, Com- 
munications Branch, 580 Booth St, Ottawa, 
ON, CAN K1A OE4. Prices: PRICES UPON 
REQUEST 

Energy, Mines and Resources Canada, Com- 
munications Branch, 580 Booth St., Ottawa, 
ON, CAN K1A OE4. Prices: PRICES UPON 
REQUEST 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St, Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Canada. Energy, Mines and Resources 
Canada. Technology Branch, 460 O’Connor 
St., Room 606, Ottawa, ON, CAN K1A 5H3; 
MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

Canada. Energy, Mines and Resources Canada. 
Technology Branch, 460 O’Connor St., Room 
606, Ottawa, ON, CAN K1A OE4. Prices: 
PRICES UPON REQUEST 


See PB—-90-204736/XAB 
See PB—90-204140/XAB 
See PB—90-204157/XAB 
See PB—90-206327/XAB 
See PB—90-196643/XAB 


See PB—90-209636/XAB 
See PB—90-204348/XAB 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box, 50490, Palo 
Alto, CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
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1663 
1664 


1665 
1666 


492 
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Abstract 
Number 


15:39030 


15:39851 


15:38811 


15:38802 


15:38921 
15:38830 
15:38879 
15:38551 
15:38831 
15:38610 


15:38611 


15:39083 


15:39039 


15:38528 


15:38509 


15:39085 
15:38748 
15:39860 


15:40266 
15:38795 


15:40190 
15:40237 
15:40191 
15:40192 


15:39088 
15:39086 


15:38482 
15:39570 


15:39559 
15:39593 


15:39434 
15:39435 
15:39629 


Source of 
Availability 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
Ca 94303 


Energy Resources Conservation Board, 640-5th 
Ave. SW, Calgary, AB, CAN T2P 3G4. 
Prices: PRICES UPON REQUEST 

Energy Resources Conservation Board, 640-5th 
Ave. SW, Calgary, AB, CAN T2P 3G4. 
Prices: $12.00 CAN 

Energy Resources Conservation Board, 640-5th 
Ave. SW, Calgary, AB, CAN T2P 3G4. 
Prices: PRICES UPON REQUEST 


See DOE/PC/79680-T3 

See CONF-9006223—1 

Infopall, Pallister Resource Management, Bay 
105, 4116 - 64th. Ave., S.E., Calgary, AB, 
CAN T2C 2B3. Prices: PRICES UPON RE- 
QUEST 

NTIS, PC AO5/MF A01 - OSTI 


NTIS (US Sales Only), PC AO7/MF A01 


NTIS, PC A12/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

NTIS, PC A15/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A10/MF A01; OSTI; INIS; GPO Dep. 


See N-90-18808 
See AD-A-219297/9/XAB 


See PB-90-208497/XAB 
See SSC-161 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OST'; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OS | 1; GPO Dep. 


DE90009212 
DE90502034 


DE90010911 
DE90010912 
DE90010913 
DE90013227 


DE90012048 
DE90013526 


DE90012046 
DES0013524 
DE90012047 





19862-Vol.1 
19862-Vol.2 


20085 
GARRETT- 
31-8071(2) 
GDL/GMF- 
90-02 
GH- 
1-89E 


1-89F 


GKSS— 
89/E/52 


89/E/53 


GL-TR- 
90-0040 
90-0046 
90-0055 

GRS-A- 
1565 
1587 
1588 

GSE 


90-05(prepr.) 


90-08 


90-1 1(prepr.) 
90-17(prepr.) 
90-18(prepr.) 
90-20(prepr.) 


Abstract 
Number 


15:40267 
15:39538 


15:40022 
15:40238 
15:40239 
15:40023 


15:38751 


15:38752 


15:38783 


15:39143 


15:38875 


15:38538 
15:38429 
15:38764 
15:38440 
15:38765 
15:38781 
15:38779 


15:39742 
15:39715 
15:40151 
15:39430 
15:39431 
15:40152 
15:39149 
15:39455 


15:39077 


15:39078 


15:39175 


15:39176 


15:39944 
15:39952 
15:39947 


15:38918 
15:38554 
15:38919 


15:39560 
15:40108 
15:40114 
15:40141 
15:40122 
15:40115 


Source of 
Availability 


$3 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


—_~ 


8888 88 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


mmimim mm 
—-_ —@ | 


Saskatchewan Energy and Mines, 1914 Hamil- 
ton St., Regina, SK, CAN S4P 4V4. Prices: 
PRICES UPON REQUEST 

CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: $0.34 CAN per 
page, $3.40 minimum 

Saskatchewan Energy and Mines, 1914 Hamil- 
ton St., Regina, SK, CAN S4P 4V4. Prices: 
PRICES UPON REQUEST 

Saskatchewan Energy and Mines, 1914 Hamil- 
ton St., Regina, SK, CAN S4P 4V4. Prices: 
PRICES UPON REQUEST 


NTIS (US Sales Only), PC A10/MF AO1 


NTIS (US Sales Only), PC A11/MF AO1 
NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AO9/MF AO1 
NTIS (US Sales Only), PC A14/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A10/MF A01 
NTIS (US Sales Only), PC AO7/MF A01 


See PB-90-208463/XAB 


See PB—90-204579/XAB 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 


See DOE/ID/12698—1-Vol.1 
See DOE/ID/12698—1-Vol.2 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: 


See DOE/NASA/0335—2 
See AD-A-219130/2/XAB 


National Energy Board, Trebla Bidg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 

National Energy Board, Trebla Bidg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 


Special print from Scr. Metall. (1989) v. 23 p. 
27-32 

Special print from Ser. Metall. (1989) v. 23 p. 
859-864 


See AD-A-219585/7/XAB 
See AD-A-—219249/0/XAB 
See AD-A-—219742/4/XAB 


See BMU—1990-249 
See BMU-—1990-243 
See BMU-—1990-250 


NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 
NTIS (US Sales Only), PC AO2/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 


Order 
Number 


DE90012043 
DE90013525 


DE90012666 
DE90013848 
DE90013849 
DE90013847 


DE90506137 


DE90506105 
DE90506130 
DE90501908 
DE90501905 
DE90501899 
DE90501901 
DE90501900 


DE90013468 


DE90013297 


DE90506420 
DE90506328 
DE90502300 
DE90502357 
DE90506326 
DE90506327 
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535 
538 
542 


iBP-WB- 
17/1987 
23/1988 
IEACR- 
22 


23 


IEE-SR- 
213 
ILL-RA- 
1988 
INDC(JPN)- 
137/L 
IPNO-DRE- 
89-30 
89-31 
89-35 
89-38 
89-39 
IPNO-T- 
89-05 
89-09 
89-11 
89-23 
IPNO-TH- 
89-25 
89-27 
89-29 
IPP- 
2/306 
IR- 
206 
IREQ- 
203-T-421 


IS-T- 
1476 
1477 
1478 
1479 


1480 
ISN- 
88-66 
89-55 
89-67 
JAER- 
1319 


Juel- 
2308 


Abstract 
Number 
15:39242 
15:39328 


15:38753 


15:38922 
15:38817 
15:38886 
15:39096 
15:39097 
15:38812 


15:38355 


15:38463 
15:40268 
15:40099 


15:40109 
15:40193 
15:39630 
15:40110 
15:40116 


15:40036 
15:40101 
15:39323 
15:39631 
15:40087 
15:40088 
15:40089 
15:40153 
15:40249 


15:39031 


15:39177 
15:39386 
15:39324 
15:39735 


15:39423 
15:40103 
15:39632 
15:39633 


15:40099 


15:39251 
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Source of 
Availability 


See AD-A-219650/9/XAB 

See N-90-17834 

Hydro-Quebec, Centre de diffusion, 75, boul. 
Dorchester ouest, 14e etage, Montreal, PQ, 


CAN H2Z 1A4. Prices: PRICES UPON RE- 
QUEST 


NTIS (US Sales Only), PC A05/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A08/MF A01; OSTI: 
INIS 


NTIS (US Sales Only), PC A15/MF A01; OSTI; 
INIS 


Copy held by UB/TIB Hannover 
Copy held by UB/TIB Hannover 


IEA Coal Research, 14-15 Lower Grosvenor 
Place, London, SW1W OEX, England 
IEA Coal Research, 14-15 Lower Grosvenor 
Place, London, SW1W OEX, England 


NTIS (US Sales Only), PC AO9/MF AO1 
NTIS (US Sales Only), PC A11/MF AO1 
See JAERI-1319 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO‘ 


NTIS (US Sales Only), PC AO04/MF A01 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A12/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
See PB-90-210105/XAB 


Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS; MEMBERS: 
PRICE UPON REQUEST, FUNDS CAN 


NTIS, PC AO04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 


NTIS, PC AOS5/MF A01 - OSTI; GPO Dep. 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO9/MF A01 
NTIS (US Sales Only), PC AO8/MF A01 


Japan Atomic Energy Research Inst., Tokai- 
mura, Naka-gun, Ibaraki-ken 319-11, Japan 


NTIS (US Sales Only), PC AO6/MF AO1 


DE90631312 
DE90631408 


DE90631398 


DE90503381 


DE90506188 


DE90506171 
DE90506172 
DE90506173 
DE90506174 
DE90506175 


DE90506200 
DE90506199 
DE90506198 
DE90506197 


DE90506176 
DE90506177 
DE90506178 


DE90506325 


DE90011804 
DE90011734 
DE90011807 
DE90011811 


DE90011737 
DE90506201 


DE90506195 
DE90506194 


DE90506324 





Report 
Number 


2344 
2347 
2349 
K/CSD/INF— 
89/31/R1 
K/DSRD- 
234 
419 
KA-THEP- 
89-9 
KFK- 
4637 
4675 
4679 
4703 
4707 
4717 
L— 
16708 
16715 
16733 
LA- 
11812-MS 
11833-PR 
11841-MS 
11846 
11873-MS 
LA-UR- 
90-1945 
90-1947 
90-1956 
90-1957 
90-1960 
90-1961 
90-1962 
90-1996 
90-1997 
90-1998 
90-1999 
90-2004 
90-2009 
90-2021 
90-2028 
90-2058 
90-2060 
90-2061 
90-2075 
90-2108 
90-2125 
90-2131 
90-2132 
90-2135 
90-2154 
90-2157 


90-2159 
90-2166 
90-2170 
90-2175 
90-2178 
90-2181 
LAPP-T— 
89-01 
89-03 
8902 
LAPP-TH- 
246-89 
254-89 
255/89 
256-89 
259-89 


Abstract 
Number 


15:39178 
15:39179 
15:39180 


15:39456 


15:39680 
15:40241 


15:40090 


15:39252 
15:40106 
15:39404 
15:39181 
15:38857 
15:39704 


15:39821 
15:39820 
15:39822 


15:40242 
15:39476 
15:39160 
15:39163 
15:40123 


15:39387 
15:39792 
15:38703 
15:39736 
15:40243 
15:40058 
15:39325 
15:39326 
15:39689 
15:39683 
15:39673 
15:40244 
15:39182 
15:40139 
15:40059 
15:40041 
15:39705 
15:40245 
15:39706 
15:40042 
15:40043 
15:39948 
15:39949 
15:39436 
15:38549 
15:39803 


15:39694 
15:40124 
15:40194 
15:39032 
15:40144 
15:40117 


15:40037 
15:39634 
15:39635 


15:40142 
15:40143 
15:40038 
15:40090 
15:40074 


Source of 
Availability 


NTIS (US Sales Only), PC A11/MF AO‘ 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 


NTIS, PC AO2/MF A01 - OSTI 


NTIS, PC AO&/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


See LAPP-TH-256-89 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A11/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A04/MF A01 


See N-90-18357 
See N-90-17535 
See N-90-20036 


NTIS, PC AO5S/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO7/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OST! 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A08/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
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Order 
Number 


DE90506413 
DE90506518 
DE90506412 


DE90013705 


DE90013503 
DE90013271 


DE90502337 
DE90502295 
DES0506379 
DE90502290 
DE90506393 
DE90506597 


DE90013201 
DE90013532 
DE90013538 
DE90013564 
DE90013307 


DE390013187 
DE90013186 
DE90013185 
DE90013184 
DE90013182 
DE90013181 
DES90013180 
DE90013178 
DE90013177 
DE90013176 
DE90013175 
DE90013173 
DE90013172 
DE90013171 
DE90013170 
DE90013166 
DE90013165 
DE90013164 
DE90013163 
DE90013160 
DE90013159 
DE90013158 
DES90013157 
DES0013156 
DE90013155 
DE90013154 


DE90013153 
DE90013150 
DE90013050 
DE90013049 
DE90013048 
DE90013118 


DE90506193 
DE90506192 
DE90506163 


DE90506179 
DE90506180 
DE90506181 
DE90506182 
DE90506183 
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MF-705 
MF-900 
MF-900 
MF-900 


MF-901 
MF-405 
MF-700 
MF-721 
MF-905 
MF-414 
MF-901 
MF-700 
MF-700 
MF-700 
MF-706 
MF-905 
MF-904 
MF-910 
MF-414 
MF-910 
MF-902 
MF-705 
MF-902 
MF-413 
MF-910 
MF-412 
MF-412 
MF-706 
MF-706 
MF-408; 
MF-405 


MF-411 
MF-700 
MF-906 
MF-427 
MF-413 
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CE03013 


CE03014 


CE03015 


CE03016 


CE03017 


CE03018 


CE03019 


CE03020 


CE03021 


CE03022 


CE03023 


CE03024 


CE03025 


89-04443 
89-04485 


Abstract 
Number 


15:40039 
15:40040 
15:40057 


15:40269 
15:39098 
15:39957 
15:39327 
15:39540 
15:38612 
15:39958 
15:39636 
15:39183 


15:39541 
15:39894 
15:39637 


15:38464 


15:38465 


15:38466 


15:38467 


15:38441 


15:38442 


15:38468 


15:38469 


15:38470 


15:38523 


15:39707 


15:38471 


15:38472 


15:38473 


15:38474 


15:39051 


15:38803 
15:38478 
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Source of 
Availability 


NTIS (US Sales Only), PC AO2/MF AOt 
NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AOS/MF AO1 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO7/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A15/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A11/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A11/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 


See N-90-18344 


NTIS (US Sales Only), PC A03/MF A01 


Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 

Universite Laval. Departement d’economique, 


Pavillion de l'Est, Laval, PQ, CAN G1K 7P4. 


Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN GiK 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN GiK 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
‘Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN G1K 
7P4. Prices: PRICES UPON REQUEST 
Universite Laval. Departement d’economique, 
Paviollion de l'Est, Laval, PQ, CAN GiK 
7P4. Prices: PRICES UPON REQUEST 


See OH/RD-88-136-K 
See CEG-89-04485 
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Order 
Number 


DE90506184 
DE90506185 
DE90506186 


DE90013350 
DE90013872 
DE90013805 
DE90013871 
DE90013349 
DE90013795 
DE90013793 
DE90013794 
DE90013870 


DE90013207 


DE90506202 


MF-405 
MF-350 
MF-413 
MF-404 
MF-414 
MF-814 
MF-411 
MF-414 
MF-404 


MF-414 





Report Abstract Source of 
Number Number Availability 


89-04697 15:38492 See EC/TDTS—89-04697 
89-05382 15:39159 See TED-TE86-14 
89-05612 15:38757 See EMR/TB-89-05612 
90-00425 15:39131 See OE-90-00425 
90-02045 15:38443 See NSR-90-02045 
90-02147 15:38785 See TPC—90-02147 
90-02150 15:39073 See OEC—1988 
90-02374 15:39058 See EMR/EFA-90-02374 
90-02539 15:39116 See CANMET-—90-02539 
90-02549 15:39468 See BCU/CE-90-02549 
90-02763 15:38530 See NPA-C88-1-1989 
90-02945 15:39059 See EMR-M1-5/1988 
90-03068 15:39115 See BCH-30408 
MLR- 
3529 15:39473 See AD-A-219774/7/XAB 
MPE- 
175(prepr.) 15:39638 | Max-Planck-institut fuer Physik und Astrophysik, 
Garching (Germany, F.R.). Inst. fuer Ex- 
traterrestrische Physik 


MPI-PAE/Exp.El.— 
195 


15:40044 NTIS (US Sales Only), PC A10/MF At 
15:39856 See AD-A-219367/0/XAB 


07-Vol.1-Bk.4 15:38576 See DOE/RL/10436—T2-Vol.1-Bk.4 
11 15:38572 See DOE/RL/10436-T2 
11-Vol.1-Bk.1 15:38573 See DOE/RL/10436—T2-Vol.1-Bk.1 
11-Vol.1-Bk.2 15:38574 See DOE/RL/10436—T2-Vol.1-Bk.2 
11-Vol.1-Bk.3 15:38575 See DOE/RL/10436—T2-Vol.1-Bk.3 
11-Vol.2 15:38577 See DOE/RL/10436—T2-Vol.2 
11-Vol.3-Bk.1 15:38578 See DOE/RL/10436—T2-Vol.3-Bk.1 
11-Vol.3-Bk.2 15:38579 See DOE/RL/10436—-T2-Vol.3-Bk.2 
11-Vol.4-Bk.1 15:38580 See DOE/RL/10436—T2-Vol.4-Bk.1 
11-Vol.4-Bk.10 15:38589 See DOE/RL/10436—-T2-Vol.4-Bk.10 
11-Vol.4-Bk.11 15:38590 See DOE/RL/10436—T2-Vol.4-Bk.11 
11-Vol.4-Bk.12 15:38591 See DOE/RL/10436—-T2-Vol.4-Bk.12 
11-Vol.4-Bk.13 15:38592 See DOE/RL/10436—T2-Vol.4-Bk.13 
11-Vol.4-Bk.14 15:38593 See DOE/RL/10436—T2-Vol.4-Bk.14 
11-Vol.4-Bk.15 15:38594 See DOE/RL/10436—-T2-Vol.4-Bk.15 
11-Vol.4-Bk.2 15:38581 See DOE/RL/10436—T2-Vol.4-Bk.2 
11-Vol.4-Bk.3 15:38582 See DOE/RL/10436—T2-Vol.4-Bk.3 
11-Vol.4-Bk.4 15:38583 See DOE/RL/10436—-T2-Vol.4-Bk.4 
11-Vol.4-Bk.5 15:38584 See DOE/RL/10436—-T2-Vol.4-Bk.5 
11-Vol.4-Bk.6 15:38585 See DOE/RL/10436—T2-Vol.4-Bk.6 
11-Vol.4-Bk.7 15:38586 See DOE/RL/10436—-T2-Vol.4-Bk.7 
11-Vol.4-Bk.8 15:38587 See DOE/RL/10436—-T2-Vol.4-Bk.8 
11-Vol.4-Bk.9 15:38588 See DOE/RL/10436—-T2-Vol.4-Bk.9 
11-Vol.5-Bk.1 15:38595 See DOE/RL/10436—T2-Vol.5-Bk.1 
11-Vol.5-Bk.10 15:38604 See DOE/RL/10436—T2-Vol.5-Bk.10 
11-Vol.5-Bk.2 15:38596 See DOE/RL/10436—T2-Vol.5-Bk.2 
11-Vol.5-Bk.3 15:38597 See DOE/RL/10436—-T2-Vol.5-Bk.3 
11-Vol.5-Bk.4 15:38598 See DOE/RL/10436—-T2-Vol.5-Bk.4 
11-Vol.5-Bk.5 15:38599 See DOE/RL/10436—-T2-Vol.5-Bk.5 
11-Vol.5-Bk.6 15:38600 See DOE/RL/10436—T2-Vol.5-Bk.6 
11-Vol.5-Bk.7 15:38601 See DOE/RL/10436—T2-Vol.5-Bk.7 
11-Vol.5-Bk.8 15:38602 See DOE/RL/10436—-T2-Vol.5-Bk.8 
11-Vol.5-Bk.9 15:38603 See DOE/RL/10436—-T2-Vol.5-Bk.9 
11-Vol.6-Bk.1 15:38605 See DOE/RL/10436—T2-Vol.6-Bk.1 
11-Vol.6-Bk.2 15:38606 See DOE/RL/10436—-T2-Vol.6-Bk.2 
11-Vol.7 15:38607 See DOE/RL/10436—-T2-Vol.7 
MTR- 
87W00131-REV-1 15:39797 See AD-A-219475/1/XAB 
MTR-WP_- 
86W00426-R3 15:39796 See AD-A-219474/4/XAB 
N- 
90-17424 15:40102 NTIS, PC A03/MF A01 
90-17465 15:39253 NTIS, PC AO3/MF A01 
90-17487 15:39184 NTIS, PC AO8&/MF A01 
90-17525 15:39950 NTIS, PC A03/MF A01 
90-17535 15:39820 NTIS, PC A03/MF A01 
90-17834 15:39328 NTIS, PC AO3/MF A01 
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N- 


Source of 
Availability 


Report Abstract 
Number Number 


Distribution 
Category 
90-17868 


90-17875 
90-18344 


15:39185 NTIS, PC AO2/MF AO1 
15:39405 NTIS, PC AO3/MF AO1 
15:39894 NTIS, PC A16/MF A02; also available SOD HC 
$18.00 as 033-000-01073-7 
90-18357 15:39821 NTIS, PC AOS/MF A01 
90-18665 15:39469 NTIS, PC AO3/MF A01 
90-18808 15:39088 NTIS, PC AO4/MF A01 
90-19181 15:39898 NTIS, PC AOS/MF A01 
90-19299 15:38766 NTIS, PC AOS/MF AOt 
90-19301 15:39329 NTIS, PC AOS/MF A01 
90-19302 15:39330 NTIS, PC AOS/MF AO1 
90-19310 15:39331 NTIS, PC AOS/MF AOt 
90-19326 15:39427 NTIS, PC AOS/MF AO1 
90-19373 15:39406 NTIS, PC AO3/MF AO1 
90-19374 15:39254 NTIS, PC AOS/MF AO1 
90-19552 15:39438 NTIS, PC AO4/MF AO1 
90-19813 15:40009 NTIS, PC AO4/MF AO1 
90-19873 15:39255 NTIS, PC AO3/MF AO1 
90-19932 15:39901 NTIS, PC AO3/MF AO1 
90-20036 15:39822 NTIS, PC AOS/MF A01 
NADC- 
89076-60 
NAL-TM- 
604 15:39110 | NTIS (US Sales Only), PC A03/MF A01 
605 15:39470 | NTIS (US Sales Only), PC A03/MF A01 
( 
( 


15:39849 See AD-A-219676/4/XAB 


DE90503358 
DE90505516 
DE90505515 
DE90505514 
DE90505519 
DE90505517 
DE90505518 


606 15:39428 NTIS (US Sales Only), PC A03/MF A01 
608 15:39111 NTIS (US Sales Only), PC A03/MF A01 
609 15:39150 NTIS (US Sales Only), PC A03/MF A01 
610 15:39471 NTiS (US Sales Only), PC A03/MF A01 
612 15:39332 NTIS (US Sales Only), PC A03/MF A01 
NAL-TR-— 
1021T 15:39151 NTIS (US Sales Only), PC A03/MF A01 
1023 15:39152 NTIS (US Sales Only), PC A04/MF A01 


DE90505520 
DE90503377 
DE90505521 


1029T 15:39333 NTIS (US Sales Only), PC A03/MF A01 


1030 
1031 
1033 
1036 


15:39334 
15:39112 
15:39153 
15:39113 


NTIS 
NTIS 
NTIS 
NTIS 


(US Sales Only), 
(US Sales Only), 
(US Sales Only), 
(US Sales Only), 


PC A03/MF A01 
PC A02/MF A01 
PC A04/MF AO1 
PC A03/MF A01 


DE90505522 
DE90505523 
DE90505524 
DE90505525 


NAMRL- 
1348 15:39847 See AD-A-219570/9/XAB 
NAS— 
-15:102376 15:39469 See N—-90-18665 
-15:102430 15:40102 See N-90-17424 
.15:102439 15:3933 1 See N-90-19310 
-15:102493 15:39405 See N-90-17875 
-15:102506 15:39406 See N-90-19373 
-15:102507 15:38766 See N-90-19299 
-15:102511 15:39329 See N-90-19301 
-15:4167 15:39820 See N-90-17535 
.15:4178 15:39822 See N—90-20036 
.21:502 15:39894 See N-90-18344 
1.26:179427 15:39328 See N-90-17834 
1.26:180892 15:39185 See N-90-17868 
1.26:185183 15:39088 See N-90-18808 
1.26:185184 15:39253 See N—-90-17465 
1.26:185209 15:39254 See N-90-19374 
1.26:186181 15:39184 See N-90-17487 
1.26:186260 15:39950 See N—90-17525 
1.26:186297 15:40009 See N-90-19813 
1.26:186316 15:39438 See N-90-19552 
1.26:186354 15:39255 See N-90-19873 
1.26:186355 15:39901 See N-90-19932 
1.26:186372 15:39898 See N-90-19181 
1.26:186463 15:39427 See N—90-19326 
1.60:2970 15:39330 See N-90-19302 
1.60:2979 15:39821 See N—90-18357 
NASA-CR- 
179427 15:39328 See N-90-17834 
180892 15:39185 See N-90-17868 
185183 15:39088 See N-90-18808 
185184 15:39253 See N—-90-17465 


ee ek ek ek ek ek at od 
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Report 
Number 


185209 
185240 
186181 
186260 
186297 
186316 
186354 
186355 
186372 
186463 
NASA-SP- 
502 
NASA-TM-— 
102376 
102430 
102439 
102493 
102506 
102507 
102511 
4167 
4178 
NASA-TP- 
2970 
2979 
NBI-HE- 
90-08 


NEANDC(J)- 
150/U 

NEB- 
CE03049 


NEDO-P- 
8810 
8819 
8831 


NG- 
18-187 


NISTIR- 
90/4287 
90/4299 

NOSC-TR-— 
1308 

NPA-— 
C88-1-1989 


NPS- 
56-90-001 

NSR- 
90-02045 


NUKEM-FuE- 
89010 

NUREG— 
0386-Digest-5-Rev.6 


Abstract 
Number 


15:39254 
15:39149 
15:39184 
15:39950 
15:40009 
15:39438 
15:39255 
15:39901 
15:39898 
15:39427 


15:39894 
15:39469 
15:40102 
15:39331 
15:39405 
15:39406 
15:38766 
15:39329 
15:39820 
15:39822 


15:39330 
15:39821 


15:40060 


15:40099 


15:39084 


15:39089 
15:39155 
15:38784 


15:38529 


15:39640 
15:39641 


15:39751 


15:38530 


15:39161 


15:38443 


15:38613 


15:38867 


Source of 
Availability 


See N-90-19374 
See DOE/NASA/0335-2 
See N—90-17487 
See N--90-17525 
See N-90-19813 
See N—90-19552 
See N-90-19873 
See N-90-19932 
See N-90-19181 
See N-90-19326 


See N—-90-18344 


See N-90-18665 
See N-90-17424 
See N-90-19310 
See N—-90-17875 
See N-90-19373 
See N-90-19299 
See N—90-19301 
See N-90-17535 
See N—90-20036 


See N—-90-19302 
See N-90-18357 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


DE90630804 


See JAERI-1319 


National Energy Board, Trebla Bidg., 473 Albert 


St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 


DE90503593 
DE90503592 


NTIS (US Sales Only), PC AO5/MF A01 

NTIS (US Sales Only), PC A04/MF AO1 

New energy and Industrial Technology Develop- 
ment Organization, Sunshine 60, 1-1, 
3-chome, Higashi-Ikebukuro, Toshima-ku 
Tokyo, Japan 


American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209 $50.00 


See PB—90-207267/XAB 
See PB-90-207762/XAB 


See AD-A-219640/0/XAB 


PC Northern Pipeline Agency (Canada), Lester 
B. Pearson Building, 125 Sussex Drive, Ot- 
tawa, ON, CAN K1A 0G2; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


See AD-A-219554/3/XAB 


PC Nova Scotia Resources Limited, 1657 Bed- 
ford Row, PO Box 2111, Stn. M, Halifax, NS, 
CAN B3J 3B7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


NTIS (US Sales Only), PC A04/MF A01 DE90502298 


NTIS, PC A99/MF A01 - GPO; OSTI; INIS T1I90013304 
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NUREG/CR- 


Report 
Number 


NUREG/CR- 
2000-Vol.9-No.5 
2331-Vol.9-No.4 
5213-Vol.1 
5213-Vol.2 
5553 
5560 
5573 
5576 

NWRA- 
88-CR-R024 

OCS/EIS/EA/MMS— 
90/0003 

OCS/MMS- 
90-0012 


CE02821 


CE02822 


CE03084 


OEC- 
1988 


OPL- 
CE03074 


ORNL- 
6592 
ORNL/ATD- 
31 
ORNL/CON- 
271 
292 
302 
ORNL/FTR- 
2468 
2482 
2484 
2505 
2531 


Abstract 
Number 


15:38868 
15:38923 
15:38924 
15:38925 
15:38880 
15:38881 
15:38926 
15:38841 
15:39945 
15:38506 


15:38475 


15:39131 


15:39708 


15:39709 


15:39765 


15:39073 


15:38803 


15:38511 


15:39831 
15:39465 


15:39099 
15:39100 
15:39091 


15:38614 
15:39439 
15:38842 
15:40121 
15:38861 
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Source of 
Availability 


NTIS, PC AO5/MF A01 - GPO; OSTI; INIS 
NTIS, PC A15/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO - OSTI 

NTIS, PC AO4/MF A01 - GPO - OSTI 

NTIS, PC A11/MF A01 - GPO; OSTI; INIS 
NTIS, PC A11/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 


See AD-A-219631/9/XAB 
See PB-90-205741/XAB 


OSTI; Office of Offshore Information and Publi- 
cations, Minerals Management Service, MS 
4610, 381 Elder St., Herndon, VA 22070- 
4817 

OSTI; US Dept. of Interior, Office of Information 
and Publications, Minerals Management Ser- 
vice, MS 4610, 381 Ekden St., Herndon, VA 
22070-4817 


PC Ontario Ministry of the Environment, Public 
Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

Publications Ontario, 880 Bay St, 5th Floor, 
Toronto, ON, CAN M7A 1N8. Prices: 
PRICES UPON REQUEST 

Publications Ontario, 880 Bay St, 5th Floor, 
Toronto, ON, CAN M7A 1N8. Prices: 
PRICES UPON REQUEST 

Publications Ontario, 880 Bay St, 5th Floor, 
Toronto, ON, CAN M7A 1N8. Prices: 
PRICES UPON REQUEST 


PC Ontario Energy Corporation, 984 Bay St., 
Toronto, Ont., CAN M5G 1X6; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 


Ontario Petroleum Institute Inc., 70 Talbot Rd. 
South, Box 340, Lambeth, ON, CAN NOL 
1S0. Prices: PRICES UPON REQUEST 


NTIS, PC A04/MF A011 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A14/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC AOS/MF A011 - OSTI 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A011 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


Order 
Number 


TI90013224 
T1I90013226 
T1I90013883 
TI90013882 
T1I90013306 
T1I90013885 
TI90013209 
7190013446 


7190013108 


7190013200 


DE90012001 
DE90013269 


DE90012008 
DE90012977 
DE90011297 


DE90013303 
DE90012343 
DE90012328 
DE90012346 
DE90012340 


MF-406 


MF-350 
MF-350 
MF-350 


MF-721 
MF-406 
MF-523 
MF-407 
MF-530 





Report 
Number 


2538 
2551 


2558 
2563 
2579 
2589 
2593 
2595 
2598 
2608 
2616 
2620 
2622 
2633 
2651 
2652 
2667 
2673 
2688 


2689 
2690 
2699 
2700 
2708 
2715 
2725 
2730 
2749 
2750 
2755 
2756 
2763 
2773 
2774 
2775 
2778 
2784 
2797 
2821 
2861 
2902 
2903 
2921 
2967 
2979 
2987 
3013 
3033 
3040 
3041 
3052 
3055 
3056 
3062 
3081 
3088 
3094 
3095 
3128 
3642 
3646 
3654 
3655 
3656 
ORNL/M- 
1194 


Abstract 
Number 


15:38884 
15:39388 


15:39440 
15:39441 
15:40195 
15:38561 
15:39187 
15:39188 
15:39993 
15:38377 
15:39994 
15:39027 
15:40125 
15:39798 
15:39995 
15:39799 
15:39442 
15:38615 
15:40246 


15:40111 

15:38408 
15:38782 
15:40247 
15:38616 
15:39996 
15:40126 
15:40127 
15:38617 
15:39074 
15:38392 
15:38393 
15:38562 
15:39800 
15:40100 
15:38767 
15:40196 
15:38618 
15:39801 

15:38927 
15:39256 
15:38754 
15:38928 
15:39832 
15:39421 

15:38755 
15:39389 
15:39257 
15:39422 
15:40128 
15:38740 
15:38744 
15:38741 

15:38929 
15:40129 
15:39028 
15:39802 
15:39390 
15:39823 
15:39189 
15:38619 
15:39391 
15:40248 
15:39710 
15:39052 


Source of 
Availability 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
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Order 
Number 


DE90013139 
DE90013141 


DE90013137 
DE90012341 
DE90012344 
DE90013142 
DE90012330 
DE90012322 
DE90012345 
DE90012332 
DE90012354 
DE90013138 
DE90012342 
DE90012351 
DE90012350 
DE90012355 
DE90013140 
DE90012331 
DE90012335 


DE90012337 
DE90012333 
DE90012339 
DE90012324 
DE90012318 
DE90012321 
DE90012327 
DE90012348 
DE90012313 
DE90012326 
DE90012320 
DE90012307 
DE90012319 
DE90012380 
DE90012347 
DE90012312 
DE90012329 
DE90012316 
DE90012325 
DE90012377 
DE90012315 
DE90012277 
DE90012311 
DE90012281 
DE90012372 
DE90012378 
DE90012278 
DE90012359 
DE90012357 
DE90012387 
DE90012282 
DE90012280 
DE90012309 
DE90012363 
DE90012386 
DE90012384 
DE90012388 
DE90012279 
DE90012385 
DE90012375 
DE90013194 
DE90013225 
DE90013300 
DE90013195 
DE90013797 


§ S8Sesessesseeesssssesssssssesssesessssesssses Sssessssesssssses ss 


TM MMM MMM MMMM MMMM MMM MMMM MMMM MMMM MMMM MMMM 


15:39101 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


+ 


DE90013504 
ORNL/NSIC— 


200-Vol.9-No.5 15:38868 See NUREG/CR-2000-Vol.9-No.5 
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ORNL/Sub- 


Report 
Number 


ORNL/Sub- 

87-SA663/01 
ORNL/TM— 

10806 

10959 

11151 

11231 

11310 

11501 

11505 

11573 
ORNL/TR- 

3046 
OSWERDIRECTIVE- 

9200.3-01C-VOL-1 

9200.3-01C-VOL-2 
OTA-ITE- 


443 

PATENTS-USA- 
Application7-444,646 

PB- 
90-194176/XAB 
90-196643/XAB 
90-198516/XAB 
90-198847/XAB 
90-198862/XAB 
90-198870/XAB 
90-198888/XAB 
90-198896/XAB 
90-198904/XAB 
90-199951/XAB 
90-200189/XAB 
90-201799/XAB 
90-202318/XAB 
90-202326/XAB 
90-202334/XAB 
90-202516/XAB 
90-202672/KAB 
90-202698/XAB 
90-204140/XAB 
90-204157/XAB 
90-204199/XAB 
90-204207/XAB 
90-204348/XAB 
90-204421/XAB 
90-204579/XAB 
90-204710/XAB 
90-204728/XAB 
90-204736/XAB 
90-204785/XAB 
90-205030/XAB 
90-205048/XAB 
90-205162/KAB 
90-205196/KAB 
90-205204/XAB 
90-205212/KAB 
90-205469/XAB 
90-205691/XAB 
90-205741/XAB 
90-206319/XAB 
90-206327/XAB 
90-206509/XAB 
90-207267/XAB 
90-207317/XAB 
90-207366/XAB 
90-207762/KAB 
90-207986/XAB 
90-208463/XAB 
90-208497/XAB 
90-208729/XAB 
90-208877/XAB 


502 ERA Vol. 15, No. 17 


Abstract 
Number 


15:38804 


15:38378 
15:38694 
15:39711 
15:38379 
15:39677 
15:39407 
15:38880 
15:39684 


15:39443 


15:39054 
15:39055 


15:39062 
15:39038 


15:38435 
15:39766 
15:39114 
15:39767 
15:39768 
15:39769 
15:39770 
15:39771 
15:39833 
15:39102 
15:38516 
15:39712 
15:39713 
15:39136 
15:39854 
15:38476 
15:38405 
15:39714 
15:39738 
15:39053 
15:39054 
15:39055 
15:39772 
15:38539 
15:39715 
15:39773 
15:39739 
15:39740 
15:39697 
15:38477 
15:39137 
15:39056 
15:38517 
15:38518 
15:38524 
15:39062 
15:38814 
15:38506 
15:38406 
15:39741 
15:39716 
15:39640 
15:39774 
15:39090 
15:39641 
15:39834 
15:39742 
15:38482 
15:38930 
15:39951 


Source of 
Availability 


NTIS, PC A10/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-5553 
NTIS, PC AO9/MF A01 - OSTI 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


See PB—90-204199/XAB 
See PB—90-204207/XAB 


See PB-90-205469/XAB 
NTISPC NO3/MF A01 


NTIS, PC A13/MF A02 
NTIS, PC A02/MF A01 
NTIS, PC A16/MF A02 
NTIS, PC AO4/MF A01 
NTIS, PC A23/MF A03 
NTIS, PC AO5/MF A01 
NTIS, PC AO6/MF A01 
NTIS, PC AO8/MF A01 
NTIS, PC A07/MF A01 
NTIS, PC A14/MF A02 
NTIS, PC A04/MF A041 
NTIS, PC A03/MF A041 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTISMF A02 

NTIS, PC A04/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC AO6/MF A01 
NTIS, PC AO6/MF A01 
NTIS, PC A10/MF A02 
NTIS, PC A10/MF A02 
NTIS, PC AO4/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A16/MF A02 
NTIS, PC AO7/MF A041 
NTIS, PC AOS/MF A041 
NTIS, PC AO2/MF AO1 
NTIS, PC A03/MF A014 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A041 
NTIS, PC AO6/MF A01 
NTIS, PC AO8/MF A01 
NTIS, PC AOG/MF A01 
NTIS, PC A11/MF Ao2 
NTIS, PC A04/MF A01 
NTIS, PC A99/MF E06 
NTIS, PC A04/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC A99 

NTIS, PC A04/MF A01 
NTIS, PC AO6/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC AO7/MF AO1 
NTIS, PC AO8/MF A01 


GPO 
Dep. 


Order 
Number 


DE90012981 


DE90012032 
DE90011287 
DE90011288 
DE90012035 
DE90013299 
DE90011277 


DE90011286 


DE90012361 





Report Abstract Source of 
Number Number Availability 


90-208885/XAB 15:399385 NTIS, PC AO7/MF AO1 
90-209339/XAB 15:39835 NTIS, PC AO4/MF AO1 
90-209636/XAB 15:39743 NTIS, PC AO5/MF AO1 
90-209743/XAB 15:39671 NTIS, PC A03 
90-209750/XAB 15:39861 NTIS, PC A16/MF A02 
90-209768/XAB 15:39862 NTIS, PC A19/MF AO3 
90-210105/XAB 15:40249 NTIS, PC AO3/MF A01 
90-502030/XAB 15:398386 NTISCP T14 
90-502071/XAB 15:39837 NTISCP T02 
90-591 290/XAB 15:39838 | NTISSubscription 
90-866948/XAB 15:39852 NTISPC NO1/MF NO1 
90-866971/XAB 15:39824 NTISPC NO1/MF NO1 
90-867003/XAB 15:39335 | NTISPC NO1/MF NO1 
90-867011/XAB 15:38507 NTISPC NO1/MF NO1 
90-867029/XAB 15:39839 | NTISPC NO1/MF NO1 
90-867060/XAB 15:39840 NTISPC NO1/MF NO1 
90-867094/XAB 15:39336 NTISPC NO1/MF NO1 
90-867144/XAB 15:39775 §NTISPC NO1/MF NO1 
90-867276/XAB 15:39258 NTISPC NO1/MF NO1 
90-867466/XAB 15:39717 NTISPC NO1/MF NO1 
90-867474/XAB 15:39718 | NTISPC NO1/MF NO1 
90-867540/XAB 15:38454 | NTISPC NO1/MF NO1 
90-867581/XAB 15:40250 NTISPC NO1/MF NO1 
90-867599/XAB 15:40251 NTISPC NO1/MF NO1 
90-867607/XAB 15:39776 NTISPC NO1/MF NO1 
90-867615/XAB 15:39777  NTISPC NO1/MF NO1 
90-867631/XAB 15:39778 | NTISPC NO1/MF NO1 
20-867672/XAB 15:38356 NTISPC NO1/MF NO1 
90-867755/XAB 15:38768 = NTISPC NO1/MF NO1 
90-867904/XAB 15:38864 § NTISPC NO1/MF NO1 
90-868050/XAB 15:39841 NTISPC NO1/MF NO1 
90-868126/XAB 15:38796 | NTISPC NO1/MF NO1 
90-868167/XAB 15:39842 | NTISPC NO1/MF NO1 
90-868183/XAB 15:39477  NTISPC NO1/MF NO1 
90-868209/XAB 15:39843  NTISPC NO1/MF NO1 
90-921 100/XAB 15:39844 NTISStanding Order 

PCCFT— 
8904 15:39997 NTIS (US Sales Only), PC A10/MF A01 DE90506161 
8906 15:39642 NTIS (US Sales Only), PC AO7/MF A01 DE90506162 

PITHA- 
89/25 15:39643 NTIS (US Sales Only), PC AO6/MF A01 DES0502292 

PNL- 
6328 15:39779 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. c DE90013208 MF-721; 

MF-703 

7149 15:38610 See EPRI-NP-6892 
7151 15:38611 See EPRI-NP-6893 
7200-Pt.1 15:39825 NTIS, PC AO7/MF A01; OSTI; INIS; GPO Dep. 
7200-Pt.5 15:39698 NTIS, PC AO04/MF A01; OSTI; INIS; GPO Dep. 
7214 15:39744 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
7295 15:38620 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
7297 15:39780 NTIS, PC A10/MF A01; OSTI; INIS; GPO Dep. 
7315 15:39063 NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
7353 15:38931 NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 
7362 15:39044 NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
7369 15:38621 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
7383 15:39103 | NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


© 


DE90013505 MF-408 
DE90013506 MF-407 
DE90013355 MF-702 
DE90013507 MF-721 
DE90013546 MF-512 
DE90013550 MF-363 
DE90013301 MF-706 
DE90013356 MF-600 
DE90013552 PC-402 
DE90013508 MF-350 
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15:40270 NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 
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DE90013302 MF-903 
15:39138 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90013551 MF-372 


15:40197 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. : DE90013501 PC-420; 
PC-426; 
PC-427 
15:40154 NTIS, PC A03/MF A01; OSTI; INIS DE90013499 PC-427 
2711 15:40155 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. : DE90013563 PC-421 
PPR 
CE03037 15:39139 CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: $0.34 CAN per 
page, $3.40 minimum 
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151-816 
170-812 
172-904 
192-706 
200-513 
200-634 


205-913 


Abstract 

Number 

15:38814 
15:38531 
15:38532 
15:38533 
15:38534 
15:38535 
15:38536 


15:38537 


Source of 
Availability 


See PB-90-205691/XAB 


American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209 $50.00 

American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209 $100.00 

American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209 $75.00 

American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209 $55.00 

American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209 

American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209 $25.00 

American Gas Association, 1515 Wilson Boule- 
vard, Arlington, VA 22209; $100.00 


PWA- 
5574-223-VOL-2 15:39185 See N—-90-17868 
RAE-TM— 
372 15:39616 See AD-A-—219685/5/XAB 
RLW- 
131-D-489 15:39033 Canadian Electrical Association, Research & 


RSRE-MEMO- 


89-0528 
89-0634 
89-0757 
89-1367 
89-1405 
89-1707 
89-2100 
89-2387 
89-2409C 
89-2795C 
89-2855C 
89-2962C 
89-7148 
90-0025C 
90-0157C 
90-0163 
90-0201C 
90-0266 
90-0283 
90-0355 
90-0468C 


90-0483 
90-0533 
90-0581C 
90-0588 
90-0599C 
90-0600C 
90-0616 
90-0671C 
90-0714C 
90-0727C 
90-0762C 
90-0763C 
90-0766C 


15:40233 
15:40091 
15:38777 


15:39337 
15:40252 
15:39594 
15:38622 
15:39745 
15:38623 
15:39478 
15:38932 
15:38624 
15:38625 
15:39259 
15:39561 
15:39595 
15:38843 
15:40119 
15:39479 
15:38865 
15:39480 
15:38626 
15:39481 
15:38627 
15:39781 


15:40145 
15:39444 
15:38380 
15:40146 
15:39685 
15:39686 
15:38628 
15:38695 
15:40253 
15:39681 
15:38629 
15:39445 
15:38704 


Development, Suite #500, One Westmount 


Square, Montreal, PQ, CAN H3Z 2P9. Prices: 


$75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN 


See AD-A-219795/2/XAB 
NTIS, PC A04/MF A01; OSTI; INIS 
See DOE/SF/16306-T3 


NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A24/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
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DE90013731 


DE90013554 
DE90013596 
DE90012012 
DE90013555 
DE90013798 
DE90013556 
DE90013509 
DE90013558 
DE90013594 
DE90013370 
DE90013197 
DE90013308 
DE90013310 
DE90013547 
DE90013877 
DE90013400 
DE90013553 
DE90013077 
DE90013595 
DE90012011 
DE90013557 
DE90013313 


DE90013598 
DE90013601 
DE90012916 
DE90013597 
DE90012761 
DE90013199 
DE90013540 
DE90012918 
DE90013312 
DE90013491 
DE90013727 
DE90013311 
DE90013840 


MF-814 
MF-905 
MF-404 
MF-814 
MF-630 
MF-721 
MF-400 
MF-610 
MF-721 
MF-814 
MF-704 
MF-712 
MF-712 
PC-523 
MF-414 
MF-706 
MF-528 


MF-721 
MF-706 
MF-721 
MF-721; 
MF-701 
MF-705 
MF-705 
MF-108 
MF-405 
MF-741 
MF-741 
MF-721 
MF-700 
MF-705 
MF-706 
MF-721 
MF-706 
MF-706 
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90-0769C 15:38705 NTIS, PC A02/MF A01 - OSTI; GPO Dep. DE90013842 MF-706 
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Report 
Number 


90-0826C 
90-0878C 
90-0981C 
90-0982C 
90-0983C 
90-1249 

90-1257 

90-1534C 
90-1535C 
90-1536C 
90-1620C 


Abstract 
Number 


15:39338 
15:39458 
15:39164 
15:40271 

15:38706 
15:40156 
15:39482 
15:39339 
15:40130 
15:40131 

15:39340 


Source of 
Availability 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A014 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


m 
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Order 
Number 


DE90012997 
DE90013240 
DE90013073 
DE90013402 
DE90013403 
DE90013602 
DE90013511 
DE90013493 
DE90012998 
DE90013492 
DE90012902 


8888888888 


DE90013604 
DE90012757 
DES0013198 


90-1633 15:39341 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

90-1769C 15:39342 NTIS, PC AO2/MF A01 - OSTI 

90-1796C 15:39064 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
SCIENTIFIC— 
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2 15:39941 See AD-A-219479/3/XAB 
SERI/TP- 

211-3873 15:38769 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 99: DE90000351 

253-3668 15:38780 NTIS, PC A11/MF A01 - OSTI; GPO Dep. DE90000328 
SERI/TR- 

213-3624 15:38770 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90000354 
SGD- 

547-PT-1 15:39951 See PB—90-208877/XAB 

547-PT-2 15:39935 See PB—90-208885/XAB 
SKB-TR- 

89-07 15:38630 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90631515 

INIS 


89-27 15:39863 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90631193 
INIS 

89-28 15:39864 NTIS (US Sales Only), PC A08/MF A01; OSTI; DE90631194 
INIS 


89-29 15:38633 NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

89-30 15:39865 NTIS (US Sales Only), PC A04/MF A01; OSTI; 
INIS 


DE90631195 


DE90631196 


SLAC-PUB-— 
5216 15:40045 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5219 15:40046 NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 
5230 15:39644 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
5231 15:39645 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
5246 15:40061 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5247 15:40062 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5255 15:39562 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5263 15:39596 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5264 15:39646 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5265 15:39563 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5268 15:39612 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5271 15:39564 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5273 15:39565 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5274 15:39597 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5277 15:39598 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5278 15:40075 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5279 15:39566 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5283 15:39542 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
5289 15:39567 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5295 15:39543 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

SRC-— 
1369R 15:39080 See DOE/CE/28309-T1 

SR-ENV- 
90-345-6657-21 15:38807 See DOE/PC/88867—-T7 

SREPYU- 
2970 15:38517 See PB—90-205196/XAB 

ssc- 
149 15:40063_ NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
151 15:39544 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
152 15:39568 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
158 15:40025 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
160 15:39569 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
161 15:39570 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
166 15:39571 NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 
167 15:39572 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


DE90013567 
DE90013568 
DE90013570 
DE90013571 
DE90013572 
DE90013573 
DE90013574 
DE90013575 
DE90013576 
DE90013577 
DE90013578 
DE90013579 
DE90013580 
DE90013581 
DE90013582 
DE90013583 
DE90013584 
DE90013585 
DE90013586 
DE90013587 
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DE90013764 MF-414 
DE90013040 MF-414 
DE90013777 MF-414 
DE90013775 MF-414 
DE90013774 MF-414 
DE90013787 MF-414 
DE90013772 MF-414 
DE90013771 MF-414 
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ssc- 


Report Abstract Source of Order Distribution 
Number Number Availability ‘ Number Category 


168 15:39599 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. .99: DE90013779 MF-414 
169 15:39600 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE90013044 MF-414 
171 15:39545 NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 99: DE90013778 MF-414 
174 15:39573 | NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013760 MF-414 
175 15:39574 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. DE90013045 MF-414 
177 15:39575 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013761 MF-414 
179 15:39647 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013762 MF-414 
184 15:39601 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. DE90013042 MF-414 
185 15:39602 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. DE90013028 MF-414 
187 15:39576 NTIS, PC A02/MF A01; OSTI; INIS DE90013041 MF-414 
188 15:39603 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. DE90013039 MF-414 
189 15:39577 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013782 MF-414 
191 15:39546 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DES0013781 MF-414 
193 15:40047 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013038 MF-414 
199 15:40026 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013036 MF-414 
213 15:39578 NTIS, PC A0O2/MF A01; OSTI; INIS; GPO Dep. DE90013027 MF-414 
214 15:39604 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013029 MF-414 
216 15:39579 NTIS, PC AO3/MF A01; OSTI; INIS DE90013030 MF-414 
217 15:39605 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013035 MF-414 
221 15:40048 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. DE90013034 MF-414 
225 15:39648 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. DE90013033 MF-414 
227 15:39649 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. DE90013244 MF-414 
228 15:39580 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. DE90013296 MF-414 
232 15:39581 NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. DE90013770 MF-414 
233 15:39582 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013773 MF-414 
234 15:39606 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013243 MF-414 
235 15:39607 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013032 MF-414 
236 15:39547 NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. DE90013763 MF-414 
238 15:39608 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. DE90013031 MF-414 
240 15:39650 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90013759 MF-414 
249 15:39548 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. DE90013769 MF-414 
SSCL- 
239 15:39583 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. .99: DE90013765 MF-414 
259 15:40027 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. .99: DE90013766 MF-414 
264 15:39549 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. .99: DE90013767 MF-414 
268 15:39584 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. .99: DE90013245 MF-414 
STAN-CS- 
89-1265 15:40232 See AD-A-219623/6/XAB 
SWR-E 
17-7958-801-01 15:39943 See AD-A-219509/7/XAB 
TED- 
TE86-14 15:39159 | PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
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TPC- 
90-02147 15:38785 PC Nova Scotia Legislative Library, PO Box 
396, Halifax, NS, CAN B3J 2P8; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada KiA 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 
TR- 
0090(5945-05)-1 15:39472 See AD-A-219500/6/XAB 
3 15:39041 See AD-A-219463/7/XAB 
9 15:39243 See AD-A-219707/7/XAB 
102-10/87 15:39713 See PB-90-202318/XAB 
36 15:39244 See AD-A-219708/5/XAB 
40 15:39238 See AD-A-219078/3/XAB 
TR-EL- 
82-4/82(11.115) 15:39752 See BR-82(11.115) 
82-4/82(11.116) 15:39753 See BR-82(11.116) 
82-4/82(11.117) 15:39754 See BR-82(11.117) 
82-4/82(11.119) 15:39755 See BR-82(11.119) 
82-4/82(11.120) 15:39756 See BR-82(11.120) 
82-4/82(11.121) 15:39757 See BR-82(11.121) 
82-4/82(11.122) 15:39758 See BR-82(11.122) 
82-4/82(11.123) 15:39759 See BR-82(11.123) 
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Report 
Number 


82-4/82(11.125) 
82-4/82(11.126) 


TRI-PP- 
90-15 
90-16 

U.OFIOWA- 
89-21 

UBA-FB- 
89-042 

UCID- 
21632 
21754 
21760 
21871 
21872 

UCLA-ENG— 
90-05 

UCRL- 
101431 
101639 
101767 
101921 
102205 
102391 


102476-Rev.1 


102572 
102788 
102938 
21213 


52000-90-4 


53689-89 
UCRL-CR- 
104075 
UCRL-ID- 
103139 
103852 
104157 
104178 
104179 


104213 
104332 
UCRL-JC— 
103134 
103680 
103972 
104029 


104039 
104195 
104211 
UCRL-MA- 
103581 
UFIFT-HEP-— 
90-10 
90-13 
90-14 
90-16 


USAFSAM-PROC-— 


89-26 
89-27 
USGS-OFR- 
88-465 


Abstract 
Number 


15:39761 
15:39762 


15:40064 
15:40049 


15:39946 
15:38430 


15:39483 
15:39343 
15:39162 
15:38634 
15:39690 


15:39438 


15:40198 
15:39446 
15:39484 
15:39695 
15:39485 
15:39687 
15:39719 
15:39447 
15:38526 
15:40157 
15:39782 
15:39783 
15:39065 


15:39998 


15:39486 
15:39682 
15:39487 
15:40199 
15:39866 


15:39488 
15:39691 


15:39448 
15:38544 
15:40254 
15:39651 


15:39720 
15:39936 
15:39449 
15:39721 
15:40083 
15:40084 
15:40085 
15:40086 


15:39850 
15:39848 


15:38635 


15:38930 


15:38870 


Source of 
Availability 


See BR-82(11.125) 
See BR-82(11.126) 


NTIS (US Sales Only), PC A02/MF A01 - OST! 
NTIS (US Sales Only), PC A02/MF A01 - OST! 


See AD-A-219668/1/XAB 
Copy held by UB/TIB Hannover 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


See N-90-19552 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO4/MF A011 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


See DOE/ER/40272-101 
See DOE/ER/40272-102 
See DOE/ER/40272-103 
See DOE/ER/40272-104 


See AD-A-219697/0/XAB 
See AD-A-219659/0/XAB 


NTIS, PC A03/MF A01; OSTI; INIS; US Geologi- 
cal Survey, Open File Reports Section, Box 
25425, Federal Center, Denver, CO 80225- 
0425; GPO Dep. 


See PB—90-208729/XAB 


NTIS (US Sales Only), PC A05/MF A01; OSTI; 
INIS 
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DE90013104 
DE90013105 


DE90013516 
DE90013515 
DE90013514 
DE90013513 
DE90013523 


DES90013482 
DE90013476 
DES0013490 
DE90013488 
DE90013489 
DE90013284 
DE90013527 
DE90013472 
DE90013471 
DE90013487 
DES0012893 
DE90013543 
DE90013530 


DES0013046 


DE90013522 
DE90013521 
DES0013520 
DE90013519 
DE90013518 


DES0013517 
DE90013528 


DES90013286 
DE90013479 
DE90012990 
DE90012991 
DE90012892 
DE90013285 
DE90013288 


DE90013047 


DE90013314 


DE90631526 
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946 
950 
957 


VTT-TUTK- 
658 


WAPD-RC/E(EE)- 
1040 
WHC-EP- 
0172-Rev.1 
0182-24 
0331-1 
WHC-SA- 
0864 
WINCO- 
1072 
1076 
WORLDBANKTP-— 
113 
WSRC-RP- 
89-1016 
89-981-Rev.1 
Y/DA- 
7776-Rev. 
YCTP-P_— 
13-89 


Abstract 
Number 


15:38935 
15:40255 
15:38933 


15:38934 


15:40256 


15:39722 
15:39747 
15:38636 
15:38637 
15:38707 


15:39652 
15:38558 


15:38476 


15:39826 
15:38552 


15:39344 


15:40091 
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Source of 
Availability 


NTIS (US Sales Only), PC A04/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC A04/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC AO4/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC AO6/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC AO5S/MF A01; OSTI; 


INIS 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 


See PB-90-202516/XAB 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


NTIS, PC A05/MF A01 - OSTI; GPO Dep. 


See RU-89-32 


Order 
Number 


DE90631389 
DE90631544 
DE90631307 


DE90631395 


DE90631545 


DE90012300 
DE90013274 
DE90013863 
DE90013862 
DE90013866 


DE90013544 
DE90013539 


DE90012045 
DE90012044 


DE90013706 


PC-702 
PC-701 


MF-704 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE90000328 
DE90000351 
DE90000354 
DE90000482 
DE90000485 
DE90000487 
DE90000495 
DE90000497 
DE90000499 
DE90005384 
DE90008659 
DE90008828 
DE90008839 


DE90008842 
DE90008843 
DE90008844 
DE90008963 
DE90009019 
DE90009020 
DE90009021 
DE90009024 
DE90009025 
DE90009051 
DE90009052 
DE90009058 
DE90009139 
DE90009211 
DE90009212 
DE90009383 
DE90009654 
DE90009669 
DE90009906 
DE90009907 
DE90009908 
DE90009909 
DE90009910 
DE9000991 1 
DE90009912 
DE90009913 
DE90009914 
DE90009915 
DE90009916 
DE90009996 
DE90010845 
DE90010911 
DE90010912 
DE90010913 
DE90010919 
DE90010920 
DE90010969 
DE90010971 
DE90010974 
DE90011277 
DE90011286 
DE90011287 
DE90011288 
DE90011297 
DE90011455 
DE90011510 
DE90011734 


Report No. 


SERI/TP-—253-3668 
SERV/TP-211-3873 
SERI/TR-213-3624 


DOE/MC/21144—2821 


DOE/METC—90/0267 


DOE/MC/21335—2823-Vol.2 
DOE/MC/1 1076-2829 
DOE/MC/1 1076-2831 
DOE/MC/1 1076-2833 


CONF-8603101— 
DOE/PC/90504-T 13 
DOE/PC/88881-T5 
DOE/PC/79669-T 2- 
Exec.Summ. 
DOE/PC/88889-T3 
DOE/PC/88930-T5 
DOE/PC/88802-T4 
DOE/PC/90958-T 11 
DOE/PC/88816-T3 
DOE/PC/88915—-T6 
DOE/PC/79928-T8 
DOE/PC/88883-T5 
DOE/PC/88949-T5 
DOE/PC/72007-T13 
DOE/PC/72007-T12 
DOE/CH/10380—1 
DOE/CH/10380-T1 
DOE/PC/72007-T11 
ETDE/PUB-1 
DOE/PC/88942-6 


DOE/MC/1 1076-2842 
DOE/MC/23167-—2836 


DOE/PC/90279-T21 
DOE/PC/90279-T 22 
DOE/PC/90279-T23 
DOE/PC/79656-T2 
DOE/PC/79656-T3 
DOE/PC/79656-T4 
DOE/PC/79656-T5 
DOE/PC/79656-T6 
DOE/PC/79656-T7 
DOE/PC/79656-T8 
DOE/PC/79656-T9 
DOE/SF/17128-T2 
DOE/CE/30839-T2 


FASAC-TAR-9001091 1 
FASAC-TAR-90010912 
FASAC-TAR-90010913 


DOE/PC/88810-5 
DOE/PC/88910—4 
DOE/PC/88867-T7 
DOE/PC/79915-T8 
DOE/PC/79921-T7 
ORNL/TM—1 1501 
ORNU/TM-—1 1573 
ORNL/TM—10959 
ORNL/TM-11151 
ORNL/CON-302 
DOE/PC/88889-T 4 
DOE/PC/70028-T 12 
1S-T-1477 


Order No. 


DE90011737 
DE90011804 
DE90011807 
DE90011811 
DE90011907 
DE90012001 
DE90012008 
DE90012011 
DE90012012 
DE90012028 
DE90012032 
DE90012035 
DE90012043 
DE90012044 
DE90012045 
DE90012046 
DE90012047 
DE90012048 
DE90012235 
DE90012236 
DE90012237 
DE90012277 
DE90012278 
DE90012279 
DE90012280 
DE90012281 
DE90012282 
DE90012284 
DE90012287 
DE90012290 
DE90012294 
DE90012298 
DE90012299 
DE90012300 
DE90012307 
DE90012309 
DE90012311 
DE90012312 
DE90012313 
DE90012315 
DE90012316 
DE90012318 
DE90012319 
DE90012320 
DE90012321 
DE90012322 
DE90012324 
DE90012325 
DE90012326 
DE90012327 
DE90012328 
DE90012329 
DE90012330 
DE90012331 
DE90012332 
DE90012333 
DE90012335 
DE90012337 
DE90012339 
DE90012340 
DE90012341 


Report No. 


1S-T—1480 
IS-T-1476 
IS-T-1478 
1S-T-1479 
DOE/PC/88910-6 
ORNL-6592 
ORNL/CON-271 
SAND-90-0283 
SAND-89-0634 
ANL/ESD/TM-7-Vol.1 
ORNL/TM—1 0806 
ORNL/TM—1 1231 
FNAL-TM-—1667 


WSRC-RP-89-981-Rev.1 


WSRC-RP-89-1016 
FNAL-TM—1664 
FNAL-TM—1666 
FNAL-TM—1661 
DOE/PC/80527—12 
DOE/PC/90276-1 
DOE/PC/79650—13 
ORNL/FTR-2902 
ORNL/FTR-2987 
ORNL/FTR-3094 
ORNL/FTR-3052 
ORNL/FTR-2921 
ORNL/FTR-3041 
CONF-90081 04—2 
CONF-900833-3 
CONF-9005235—1 
CONF-900623—1 1 
CONF-90081 22-1 
EGG-WED-8961 


WAPD-RC/E(EE)-1040 


ORNL/FTR-2756 
ORNL/FTR-3055 
ORNL/FTR-2903 
ORNLU/FTR-2775 
ORNL/FTR-2749 
ORNL/FTR-2861 
ORNL/FTR--2784 
ORNL/FTR-2708 
ORNL/FTR-2763 
ORNL/FTR-2755 
ORNL/FTR-2715 
ORNL/FTR-2595 
ORNL/FTR-2700 
ORNL/FTR-2797 
ORNL/FTR-2750 
ORNL/FTR-2725 
ORNL/FTR-2484 
ORNL/FTR-2778 
ORNL/FTR-2593 
ORNL/FTR-2673 
ORNL/FTR-—2608 
ORNL/FTR-2690 
ORNL/FTR-2688 
ORNL/FTR-2689 
ORNL/FTR-2699 
ORNL/FTR-2531 
ORNL/FTR-2563 


Order No. 


DE90012342 
DE90012343 
DE90012344 
DE90012345 
DE90012346 
DE90012347 
DE90012348 
DE90012350 
DE90012351 
DE90012354 
DE90012355 
DE90012357 
DE90012359 
DE90012361 
DE90012363 
DE90012372 
DE90012375 
DE90012377 
DE90012378 
DE90012380 
DE90012384 
DE90012385 
DE90012386 
DE90012387 
DE90012388 
DE90012397 
DE90012399 
DE90012400 
DE90012401 
DE90012402 
DE90012403 
DE90012404 
DE90012405 
DE90012499 
DE90012500 
DE90012501 
DE90012519 
DE90012520 
DE90012523 
DE90012542 
DE90012645 
DE90012646 
DE90012648 
DE90012649 
DE90012650 
DE90012651 
DE90012666 
DE90012711 
DE90012712 
DE90012757 
DE90012761 
DE90012790 
DE90012811 
DE90012868 
DE90012888 
DE90012892 
DE90012893 
DE90012902 
DE90012916 
DE90012918 
DE90012923 


Report No. 


ORNU/FTR-2622 
ORNUFTR-2482 
ORNUFTR-2579 
ORNUFTR-2598 
ORNUFTR-2505 
ORNU/FTR-2774 
ORNL/FTR-2730 
ORNU/FTR-2651 
ORNL/FTR-2633 
ORNU/FTR-2616 
ORNUFTR-2652 
ORNL/FTR-3033 
ORNUFTR-3013 
ORNL/TR-3046 
ORNU/FTR-3056 
ORNL/FTR-2967 
ORNU/FTR-3128 
ORNL/FTR-2821 
ORNUFTR-2979 
ORNU/FTR-2773 
ORNL/FTR-3081 
ORNL/FTR-3095 
ORNL/FTR-3062 
ORNU/FTR-3040 
ORNU/FTR-3088 
DOE/PC/90541-T10 
DOE/ER/13785-3 
DOE/ER/13539-2 
DOE/ER/45295-3 
DOE/PC/91025-TS8 
DOE/PC/91025-T9 
DOE/PC/91025-T10 
DOE/PC/91025-T11 
DOE/SF/17538-T2 
DOE/SF/17538-T3 
DOE/SF/17538-T4 
DOE/PC/88814-TS 
DOE/PC/89780-T3 
DOE/PC/88918-6 
DOE/CE/40772-T4 
CONF-8908221- 
DOE/PC/91025-T3 
DOE/PC/91025-T4 
DOE/PC/91025-T5 
DOE/PC/91025-T6 
DOE/PC/91025-T7 
FNAL/C-90/45-T 
DOE/FE-0180P 
DOE/CE/40637-T8 
SAND-90-1769C 
SAND-90-0599C 
CONF-9004182-3 
CONF-9004222--1 
DOE/ER/13749-2 
DOE/ER/13647-T4 
UCRL-JC—104039 
UCRL-21213 
SAND-90-1620C 
SAND-90-0581C 
SAND-90-0671C 
DOE/EIA-0035(90/03) 
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DE90012925 


Order No. 


DE90012925 
DE90012931 
DE90012967 
DE90012977 
DE90012981 
DE90012990 
DE90012991 
DE90012997 
DE90012998 
DE90013007 
DE90013020 
DE90013026 
DE90013027 
DE90013028 
DE90013029 
DE90013030 
DE90013031 

DE90013032 
DE90013033 
DE90013034 
DE90013035 
DE90013036 
DE90013038 
DE90013039 
DE90013040 
DE90013041 

DE90013042 
DE90013044 
DE90013045 
DE90013046 
DE90013047 
DE90013048 
DE90013049 
DE90013050 
DE90013054 
DE90013055 
DE90013056 
DE90013058 
DE90013059 
DE90013060 
DE90013073 
DE90013077 
DE90013083 
DE90013089 
DE90013100 
DE90013104 
DE90013105 
DE90013107 
DE90013109 
DE90013118 
DE90013137 
DE90013138 
DE90013139 
DE90013140 
DE90013141 

DE90013142 
DE90013150 
DE90013153 
DE90013154 
DE90013155 
DE90013156 
DE90013157 
DE90013158 
DE90013159 
DE90013160 
DE90013163 
DE90013164 
DE90013165 
DE90013166 
DE90013170 
DE90013171 
DE90013172 


510 


Report No. 


CONF-900546—12 
CONF-9004221—1 
EGG-WT-7597 
ORNL/CON-292 
ORNL/Sub-87-SA663/01 
UCRL-JC—103972 
UCRL-JC—104029 
SAND-90-0826C 
SAND-90-1535C 
DOE/CE/28309-T 1 
DOE/CE/26580-T 1 
DOE/MC/26253—1 
SSC-213 
SSC—185 
SSC-214 
SSC-216 
SSC-238 
SSC-235 
SSC-225 
SSC-221 
SSC-217 
SSC-—199 
SSC—193 
SSC—188 
SSC-151 
SSC—187 
SSC-184 
SSC-169 
SSC-175 
UCRL-CR-—104075 
UCRL-MA—103581 
LA-UR-90-2178 
LA-UR-90-2175 
LA-UR-90-2170 
DOE/PC/88881-T6 
DOE/PC/79680-T3 
DOE/PC/88818-T1 
DOE/PC/79916-4 
DOE/PC/89877-2 
DOE/PC/90504—-T 15 
SAND-90-0981C 
SAND-90-0201C 
DOE/NCT-02-88 
EGG-M-89242 
DOE/DP/48058-2 
TRI-PP—90-15 
TRI-PP-90-16 
DOE/ER/13978-2 
DOE/CE/15270-T14 
LA-UR-90-2181 
ORNL/FTR-2558 
ORNL/FTR-2620 
ORNL/FTR-2538 
ORNL/FTR-2667 
ORNL/FTR-2551 
ORNL/FTR-2589 
LA-UR-90-2166 
LA-UR-90-2159 
LA-UR-90-2157 
LA-UR-90-2154 
LA-UR-90-2135 
LA-UR-90-2132 
LA-UR-90-2131 
LA-UR-90-2125 
LA-UR-90-2108 
LA-UR-90-2075 
LA-UR-90-2061 
LA-UR-90-2060 
LA-UR-90-2058 
LA-UR-90-2028 
LA-UR-90-2021 
LA-UR-90-2009 
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Order No. 


DE90013173 
DE90013175 
DE90013176 
DE90013177 
DE90013178 
DE90013180 
DE90013181 

DE90013182 
DE90013184 
DE90013185 
DE90013186 
DE90013187 
DE90013194 
DE90013195 
DE90013197 
DE90013198 
DE90013199 
DE90013201 

DE90013207 
DE90013208 
DE90013215 
DE90013216 
DE90013218 
DE90013219 
DE90013220 
DE90013221 

DE90013222 
DE90013223 
DE90013225 
DE90013227 
DE90013228 
DE90013229 
DE90013240 
DE90013243 
DE90013244 
DE90013245 
DE90013246 
DE90013247 
DE90013249 


DE90013250 
DE90013251 
DE90013252 
DE90013253 
DE90013254 
DE90013255 
DE90013256 
DE90013257 
DE90013258 
DE90013259 
DE90013260 
DE90013261 
DE90013262 
DE90013263 
DE90013264 


DE90013265 


Report No. 


LA-UR-90-2004 
LA-UR-90-1999 
LA-UR-90-1998 
LA-UR-90-1997 
LA-UR-90-1996 
LA-UR-90-1962 
LA-UR-90-1961 
LA-UR-90-1960 
LA-UR-90-1957 
LA-UR-90-1956 
LA-UR-90-1947 
LA-UR-90-1945 
ORNL/FTR-3642 
ORNL/FTR-3655 
SAND-89-2795C 
SAND-90-1796C 
SAND-90-0600C 
LA-11812-MS 
LBL-PUB-3080 
PNL-6328 
CONF-900210-52 
CONF-900210-51 
CONF-900210-50 
DOE/ER/13619-4 
CONF-900210-48 
CONF-900210-49 
CONF-9006222—1 
CONF-890207-41 
ORNL/FTR-3646 
FASAC-TAR-90013227 
DOE/ER/13355-T1 
DOE/ER/6061 6-1 
SAND-90-0878C 
SSC-234 
SSC-—227 
SSCL-268 
DOE/BC/14250-T3 
DOE/EIA-0109(90/04) 
DOE/RL/10436-T2-Vol.4- 
Bk.9 
DOE/RL/10436-T2-Vol.4- 
Bk.10 
DOE/RL/10436-T2-Vol.4- 
Bk.11 
DOE/RL/10436-T2-Vol.4- 
Bk.12 
DOE/RL/10436-T2-Vol.4- 
Bk.13 
DOE/RL/10436-T2-Vol.4- 
Bk.14 
DOE/RL/10436-T2-Vol.4- 
Bk.15 
DOE/RL/10436-T2-Vol.5- 
Bk.1 
DOE/RL/10436-T2-Vol.5- 
Bk.2 
DOE/RL/10436-T2-Vol.5- 
Bk.3 
DOE/RL/10436-T2-Vol.5- 
Bk.4 
DOE/RL/10436-T2-Vol.5- 
Bk.5 
DOE/RL/10436-T2-Vol.5- 
Bk.6 
DOE/RL/10436-T2-Vol.5- 
Bk.7 
DOE/RL/10436-T2-Vol.5- 
Bk.8 
DOE/RL/10436-T2-Vol.5- 
Bk.9 


DOE/RL/10436-T2-Vol.5- 
Bk.10 


Order No. 
DE90013266 
DE90013267 


DE90013268 
DE90013269 
DE90013271 
DE90013273 
DE90013274 
DE90013276 
DE90013281 
DE90013284 
DE90013285 
DE90013286 
DE90013288 
DE90013296 
DE90013297 
DE90013299 
DE90013300 
DE90013301 
DE90013302 
DE90013303 
DE90013305 
DE90013307 
DE90013308 
DE90013310 
DE90013311 
DE90013312 
DE90013313 
DE90013314 
DE90013319 
DE90013320 
DE90013321 
DE90013322 
DE90013323 
DE90013324 
DE90013325 
DE90013326 
DE90013327 
DE90013328 
DE90013329 
DE90013330 
DE90013331 
DE90013332 
DE90013333 
DE90013334 


DE90013335 
DE90013336 
DE90013337 


DE90013338 
DE90013339 


DE90013340 
DE90013341 
DE90013342 
DE90013343 
DE90013344 
DE90013345 
DE90013346 


DE90013347 


Report No. 


DOE/RL/10436-T2-Vol.6- 
Bk.1 
DOE/RL/10436—-T2-Vol.6- 
Bk.2 
DOE/RL/10436—T2-Vol.7 
ORNL/ATD-31 
K/DSRD-419 
DOE/NV/10384-34 
WHC-EP-0172-Rev.1 
DOE/CE/40806-T3 
CONF-9006223—1 
UCRL-102391 
UCRL-JC—104195 
UCRL-JC—103134 
UCRL-JC—104211 
SSC-228 
GA-A-20085 
ORNL/TM—1 1310 
ORNL/FTR-3654 
PNL--7353 
PNL-MA-588 
ORNL/FTR-2468 
DOE/NASA/0335—2 
LA-—11873-MS 
SAND-89-2855C 
SAND-89-2962C 
SAND-90-0763C 
SAND-90-0714C 
SAND-90-0468C 
USGS-OFR-88-465 
DOE/ER/03130-454 
DOE/ER/03130—1 1 
DOE/ER/03130-55 
DOE/ER/03130-453 
DOE/ER/03130-269 
DOE/ER/03130-51 
DOE/ER/03130-52 
DOE/ER/03130-53 
DOE/ER/03130-54 
DOE/ER/03130-8 
CONF-890872-12 
DOE/ER/03130-9 
DOE/ER/03130—-T24 
DOE/ER/03130—-T22 
DOE/RL/10436-T2 
DOE/RL/10436—T2-Vol.1- 
Bk.1 
DOE/RL/10436-T2-Vol.1- 
Bk.2 
DOE/RL/10436-T2-Vol.1- 
Bk.3 
DOE/RL/10436—T2-Vol.1- 
Bk.4 
DOE/RL/10436-T2-Vol.2 
DOE/RL/10436—-T2-Vol.3- 
Bk.1 
DOE/RL/10436—T2-Vol.3- 
Bk.2 
DOE/RL/10436-T2-Vol.4- 
Bk.1 
DOE/RL/10436-T2-Vol.4- 
Bk.2 
DOE/RL/10436—T2-Vol.4- 
Bk.3 
DOE/RL/10436-T2-Vol.4- 
Bk.4 
DOE/RL/10436-T2-Vol.4- 
Bk.5 
DOE/RL/10436-T2-Vol.4- 
Bk.6 
DOE/RL/10436-T2-Vol.4- 
Bk.7 





Order No. 
DE90013348 


DE90013349 
DE90013350 
DE90013355 
DE90013356 
DE90013370 
DE90013400 
DE90013402 
DE90013403 
DE90013404 
DE90013438 
DE90013439 
DE90013448 
DE90013460 
DE90013465 
DE90013467 
DE90013468 
DE90013469 
DE90013471 

DE90013472 
DE90013476 
DE90013479 
DE90013480 
DE90013482 
DE90013487 
DE90013488 
DE90013489 
DE90013490 
DE90013491 

DE90013492 
DE90013493 
DE90013499 
DE90013501 

DE90013502 
DE90013503 
DE90013504 
DE90013505 
DE90013506 
DE90013507 
DE90013508 
DE90013509 
DE90013511 

DE90013513 
DE90013514 
DE90013515 
DE90013516 
DE90013517 
DE90013518 
DE90013519 
DE90013520 
DE90013521 

DE90013522 
DE90013523 
DE90013524 
DE90013525 
DE90013526 
DE90013527 
DE90013528 
DE90013530 
DE90013532 
DE90013534 
DE90013535 
DE90013538 
DE90013539 
DE90013540 
DE90013542 
DE90013543 
DE90013544 
DE90013545 
DE90013546 
DE90013547 


Report No. 


DOE/RL/10436—T2-Vol.4- 
Bk.8 
LBL-28861 
LBL-27198 
PNL-7214 
PNL-7362 
SAND-89-2409C 
SAND-90-0157C 
SAND-90-0982C 
SAND-90-0983C 
DOE/EA-0434 
BNWL-B-214 
BNWL-CC—2111 
DOE/EV/00119-T4 
DOE/PC/60409-T3 
DOE/EIA—0520(90/06) 
CONF-9006215—1 
GA-A-18969 
EGG—10617-7010 
UCRL-—102788 
UCRL-102572 
UCRL-101639 
UCRL-JC—103680 
DOE/NE/44139-52 
UCRL-101431 
UCRL-102938 
UCRL-101921 
UCRL-102205 
UCRL-—101767 
SAND-90-0727C 
SAND-90-1536C 
SAND-90-1534C 
PPPL-—2704 
PPPL-2688 
CONF-8909333— 
K/DSRD-234 
ORNL/M-1194 
PNL—7200-Pt.1 
PNL-7200-Pt.5 
PNL-7295 
PNL-7383 
SAND-89-1707 
SAND-90-1257 
UCID-21871 
UCID—21760 
UCID—21754 
UCID—21632 
UCRL-ID—104213 
UCRL-ID—104179 
UCRL-ID—104178 
UCRL-ID—104157 
UCRL-ID—103852 
UCRL-ID—103139 
UCID-21872 
FNAL-TM—1665 
FNAL-TM—1668 
FNAL-TM—1663 
UCRL—102476-Rev.1 
UCRL-ID—104332 
UCRL-53689-89 
LA-11833-PR 
ANL/EAIS/TM-6 
DOE/OR/23701-37.1 
LA-11841-MS 
WINCO-1076 
SAND-90-0616 
ANL/EAIS/TM-16 
UCRL-52000-90-4 
WINCO—1072 
DOE/PE-0094P 
PNL-—7297 
SAND-89-7148 


Order No. 


DE90013548 
DE90013549 
DE90013550 
DE90013551 
DE90013552 
DE90013553 
DE90013554 
DE90013555 
DE90013556 
DE90013557 
DE90013558 
DE90013559 
DE90013560 
DE90013563 
DE90013564 
DE90013565 
DE90013566 
DE90013567 
DE90013568 
DE90013570 
DE90013571 
DE90013572 
DE90013573 
DE90013574 
DE90013575 
DE90013576 
DE90013577 
DE90013578 
DE90013579 
DE90013580 
DE90013581 
DE90013582 
DE90013583 
DE90013584 
DE90013585 
DE90013586 
DE90013587 
DE90013588 
DE90013594 
DE90013595 
DE90013596 
DE90013597 
DE90013598 
DE90013601 
DE90013602 
DE90013604 
DE90013605 
DE90013615 
DE90013656 
DE90013669 
DE90013670 
DE90013676 
DE90013678 
DE90013680 
DE90013681 
DE90013685 
DE90013686 
DE90013687 
DE90013688 
DE90013693 
DE90013697 
DE90013698 
DE90013699 
DE90013700 
DE90013702 
DE90013705 
DE90013706 
DE90013709 
DE90013710 
DE90013711 
DE90013712 


Report No. 


DOE/ET/34020-8 
DOE/FE-0196P 
PNL-7315 
PNL-SA—18355 
PNL-7369 
SAND-90-0163 
SAND-86-0558 
SAND-89-0757 
SAND-89-1405 
SAND-90-0355 
SAND-89-2100 
DOE/FE-0192P 
DOE/CE-0285P 
PPPL-2711 
LA—11846 
ANL/TM—476 
DOE/OR/20722-210.1 
SLAC-PUB-5216 
SLAC-PUB-5219 
SLAC-PUB-—5230 
SLAC-PUB-5231 
SLAC-PUB-5246 
SLAC-PUB-5247 
SLAC-PUB-5255 
SLAC-PUB—5263 
SLAC-PUB-5264 
SLAC-PUB-5265 
SLAC-PUB-5268 
SLAC-PUB-5271 
SLAC-PUB-—5273 
SLAC-PUB-5274 
SLAC-PUB-5277 
SLAC-PUB-5278 
SLAC-PUB-5279 
SLAC-PUB-5283 
SLAC-PUB-5289 
SLAC-PUB-5295 
DOE/EH-0140-Vol.2 
SAND-89-2387 
SAND-—90-0266 
SAND-89-0528 
SAND-90-0588 
SAND-90-0483 
SAND-90-C533 
SAND-90-1249 
SAND-90-1633 
DOE/EH-0140-Vol.1 
DOE/S—0078P 
CONF-900736—2 
CONF-890718-36 
CONF-89071 8-37 
CONF-9005221-5 
CONF-900505—7 
CONF-900563—14 
CONF-900563—13 
CONF-900466-69 
ANL-HEP-CP-90-56 
ANL-HEP-CP-—90-57 
ANL-HEP-CP-90-36 
DOE/ER/60253-T3 
DOE/WIPP-90-002 
DOE/SF/16306-T3 
DOE/ER/13594—3 
DOE/ER/45289-T1 
DOE/ER/60253-8 
K/CSD/INF—89/31/R1 
Y/DA-7776-Rev. 
DOE/ER/13368-7 
DOE/ER/40390-3 
DOE/SF/16667-T2 
DOE/ER/40272-101 


Order No. 


DE90013714 
DE90013715 
DE90013716 
DE90013718 
DE90013719 
DE90013727 
DE90013730 
DE90013731 
DE90013732 
DE90013733 
DE90013734 
DE90013735 
DE90013736 
DE390013737 
DES90013740 
DE90013741 
DE90013742 
DE90013743 
DE90013744 
DE90013745 
DE90013746 
DE90013747 
DE90013748 
DE90013750 
DE90013755 
DE90013757 
DE90013759 
DE90013760 
DE90013761 
DE90013762 
DE90013763 
DE90013764 
DE90013765 
DE90013766 
DE90013767 
DE390013769 
DE90013770 
DE90013771 
DE90013772 
DE90013773 
DE90013774 
DE90013775 
DE90013777 
DE90013778 
DE90013779 
DE90013781 
DE90013782 
DE90013787 
DE90013790 
DES0013793 
DE90013794 
DE90013795 
DE90013797 
DE90013798 
DE90013803 
DE90013805 
DE90013815 
DE90013840 
DE90013842 
DE90013847 
DE90013848 
DE90013849 
DE90013862 
DE90013863 
DE90013866 
DE90013870 
DE90013871 
DE90013872 
DE90013877 
DE90013887 
DE90013888 


Report No. 


DOE/ER/40272-104 
DOE/ER/40272-103 


DOE/ID/12701—1-Vol.1 
DOE/ID/12698-—1-Vol.1 
DOE/ID/12698—1 -Vol.2 


SAND-90-0762C 


BP-002-0488-0.5K-A 


RU-89-32 

BNL-44737 
BNL-43671 
BNL-43645 
BNL-43635 
BNL-44732 
BNL-44728 
BNL-43680 
BNL-44749 
BNL-44751 
BNL-44768 
BNL-43679 
BNL-43684 
BNL-43685 
BNL-44763 


BP-589-R0490-1M-A 


DOE/ER/14084—1 
DOE/ER/45353-2 
DOE/PC/79853-T1 
SSC-—240 
SSC-—174 
SSC-177 
SSC—179 
SSC-—236 
SSC-149 
SSCL-239 
SSCL-259 
SSCL-264 
SSC-249 
SSC-—232 
SSC—167 
SSC—166 
SSC-—233 
SSC—160 
SSC-—158 
SSC—152 
SSC-171 
SSC—168 
SSC-—191 
SSC—189 
SSC-161 
DOE/SF/16306—22 
LBL-28994 
LBL—29033 
LBL-—28963 
ORNL/FTR-3656 
SAND-89-1367 
DOE/ER/45147-5 
LBL-28543 
CONF-9006216—2 
SAND-90-0766C 
SAND-90-0769C 
FNAL/C—90/94 
FNAL/C—90/87 
FNAL/C—90/88 
WHC-EP-0331-1 
WHC-EP-0182-24 
WHC-SA-0864 
LBL-29060 
LBL-28545 
LBL-28272 
SAND-90-0025C 
CONF-891013-8 
ANL-HEP-CP-—90-25 


DE90013713 DOE/ER/40272-102 DE90013889 ANL-HEP-CP-90-44 
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Order No. 


DES90013890 
DE90013961 
DE90013962 
DE90013969 
DE90501899 
DE90501900 
DE90501901 
DE90501905 
DE90501908 
DE90502034 
DE90502290 
DE90502292 
DE90502294 
DE90502295 
DE90502298 
DE90502300 
DE90502301 
DE90502317 
DE90502318 
DE90502319 
DE90502337 
DE90502357 
DE90503358 
DE90503377 
DE90503381 
DE90503592 
DE90503593 
DE90505514 
DE90505515 
DE90505516 
DE90505517 
DE90505518 
DE90505519 
DE90505520 
DE90505521 
DE90505522 
DE90505523 
DE90505524 
DE90505525 
DE90505550 
DE90505551 
DE90505552 
DE90505553 
DE90505577 
DE90505578 
DE90505612 
DE90506105 
DE90506130 
DE90506137 
DE90506154 
DE90506155 
DE90506156 
DE90506157 
_DE90506158 


Report No. 


ANL-HEP-CP-—-90-50 
DOE/ER/53187-T7 
DOE/ER/13827-T2 
DOE/ER/25048-T2 
FRNC-TH-3601 
FRNC-TH-3604 
FRNC-TH-3603 
FRNC-TH-3600 
FRNC-TH-3597 
ETSU-N—116 
KFK-4703 
PITHA-89/25 
MPI-PAE/Exp.El.—195 
KFK-4675 
NUKEM-FuE-89010 
GSI-90-11(prepr.) 
BONN-IR-90-09 
DESY-F22-90-01 
DESY-F22-90-02 
DESY-F22-90-03 
KFK-4637 
GSI-90-17(prepr.) 
NAL-TM-604 
NAL-TR-1023 
IEE-SR-213 
NEDO-P-—8819 
NEDO-P-8810 
NAL-TM-608 
NAL-TM-606 
NAL-TM-605 
NAL-TM-610 
NAL-TM-612 
NAL-TM-609 
NAL-TR-1021T 
NAL-TR-1029T 
NAL-TR-1030 
NAL-TR-1031 
NAL-TR-1033 
NAL-TR-1036 
CRIE-W-89009 
CRIE-W-89010 
CRIE-W-89007 
CRIE-W-89001 
CRIE-T-89007 
CRIE-T-89016 
CRIE-U-89029 
FRNC-TH-3465 
FRNC-TH-3596 
FRCEA-TH-204 
CEA-DAS-658 
CEA-R-5516 
CEA-R-5512 
CEA-R-5515 
CEA-R-5511 
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Order No. 


DE90506159 
DE90506161 
DE90506162 
DE90506163 
DE90506164 
DE90506165 
DE90506167 
DE90506168 
DE90506169 
DE90506170 
DE90506171 

DE90506172 
DE90506173 
DE90506174 
DE90506175 
DE90506176 
DE90506177 
DE90506178 
DE90506179 
DE90506180 
DE90506181 

DE90506182 
DE90506183 
DE90506184 
DE90506185 
DE90506186 
DE90506188 
DE90506189 
DE90506190 
DE90506192 
DE90506193 
DE90506194 
DE90506195 
DE90506196 
DE90506197 
DE90506198 
DE90506199 
DE90506200 
DE90506201 

DE90506202 
DE90506281 

DE90506324 
DE90506325 
DE90506326 
DE90506327 
DE90506328 
DE90506379 
DE90506393 
DE90506412 
DE90506413 
DE90506420 
DE90506518 
DE90506597 
DE90630804 


Report No. 


CEA-R-5500 
PCCFT-8904 
PCCFT-8906 
LAPP-T-8902 
CEA-N-2622 
CEA-N-2621 
CEA-CELV-RA-1988 
CRN-CPR-88-29 
CRN-CPR-88-17 
CRN-CPR-89-09 
IPNO-DRE-89-30 
IPNO-DRE-89-31 
IPNO-DRE-89-35 
IPNO-DRE-89-38 
IPNO-DRE-89-39 
IPNO-TH-89-25 
IPNO-TH-89-27 
IPNO-TH-89-29 
LAPP-TH-246-89 
LAPP-TH-254-89 
LAPP-TH-255/89 
LAPP-TH-256-89 
LAPP-TH-259-89 
LAPP-TH-260-89 
LAPP-TH-265-89 
LAPP-TH-266-89 
ILL-RA-1988 
CRN-CPR-89-07 
CRN-CPR-89-05 
LAPP-T—89-03 
LAPP-T—89-01 
ISN-89-67 
ISN-89-55 
CEA-CONF-9980 
IPNO-T-89-23 
IPNO-T-89-1 1 
IPNO-T-89-09 
IPNO-T-89-05 
ISN-88-66 
LPC—89-07 
CEA-CONF-9887 
Juel-2308 
IPP-2/306 
GSI-90-18(prepr.) 
GS!-90-20(prepr.) 
GSI-90-08 
KFK-4679 
KFK-4707 
Juel-2349 
Juel+-2344 
GSI-90-05(prepr.) 
Juel-2347 
KFK-4717 
NBI-HE-90-08 


Order No. 


DE90631 193 
DE90631194 
DE90631195 
DE90631196 
DE90631307 
DE90631312 
DE90631389 
DE90631395 
DE90631398 
DE90631408 
DE90631515 
DE90631526 
DE90631544 
DE90631545 
DE90797035 
DE90797036 
DE90797037 
DE90797038 
DE90797039 
DE90797040 
DE90797041 
DE90797042 
DE90797043 
DE90797044 
DE90797051 
DE90797052 
DE90797091 
7190013108 

T190013200 

T190013209 

7190013224 

7190013226 

7190013304 


T190013306 
T1I90013446 
T190013561 
T190013791 
7190013792 
T1I90013850 
7190013851 
T1I90013853 
T1I90013854 
T1I90013855 
T1I90013856 
T190013857 
TI90013858 
T1I90013859 
T1I90013860 
7190013861 
7190013882 
T1I90013883 
TI90013885 


Report No. 


SKB-TR-89-27 
SKB-TR-89-28 
SKB-TR-89-29 
SKB-TR-89-30 
VTT-TIED-950 
IAEA-TECDOC-535 
VTT-TIED—1070 
VTT-TIED-957 
IAEA-TECDOC—542 
IAEA-TECDOC-538 
SKB-TR-89-07 
VTT-TIED—1049 
VTT-TIED-946 
VTT-TUTK-658 
ECN-RX—90-012 
ECN-RX-90-013 
ECN-RX-90-014 
ECN-RX-90-015 
ECN-RX-—90-016 
ECN-RX-—90-017 
ECN-RX-—90-010 
ECN-RX-—90-01 1 
ECN-RX-90-018 
ECN-RX-90-019 
ECN-RX-90-008 
ECN-RX-90-009 
ECN-RX-—90-020 
OCS/MMS-90-0012 
OCS/MMS-—90-0013 
NUREG/CR-5573 
NUREG/CR-2000-Vol.9-No.5 
NUREG/CR-2331-Vol.9-No.4 
NUREG—0386-Digest-5- 
Rev.6 
NUREG/CR-5553 
NUREG/CR-5576 
DOE/IG—0286 
DOE/EIA-0380(90/04) 
DOE/EIA-0130(90/04) 
BR-82(11.117) 
BR-82(11.121) 
BR-82(11.125) 
BR-82(11.123) 
BR-82(11.116) 
BR-82(11.119) 
BR-82(11.115) 
BR-82(11.122) 
BR-82(11.124) 
BR-82(11.120) 
BR-82(11.126) 
NUREG/CR-5213-Vol.2 
NUREG/CR-5213-Vol.1 
NUREG/CR-5560 





Codes Used on Index Lines 


Following the citation numbers in the Corporate Author, Personal Author, and Subject Indexes, 
codes are used to designate the type of document, country of publication, and language of the docu- 
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Translation of a journal 
article 
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Book 
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Patent 
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AD 
AE 
AF 
AL 
AR 
AT 
AU 
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